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PREFACE. 


The  preparation  of  the  A^nerican  Ephemeris  and  Nautical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with 
an  act  of  Congress,  approved  on  the  3d  of  March  of  that  year.  An 
account  of  this  preparation  and  the  values  of  the  constants  adopted 
will  be  found  in  the  preface  and  appendix  of  the  first  volume,  that 
for  the  year  1855. 

The  changes  introduced  in  the  volumes  for  1865  and  1869  are 
described  in  the  prefaces  of  the  volumes  for  those  and  subsequent 
years. 

Hansen  and  Olufsen's  tables  of  the  sun  were  first  used  in  the 
preparation  of  the  volume  for  1858;  Newcomb's  tables  of  Neptune 
in  that  for  1870;  and  Hill's  tables  of  Venus  and  Newcomb's  tables 
of  Uranus  in  that  for  1876. 

The  appendix  of  this  volume  contains  corrections  to  the  ephem- 
erides  of  Uranus  for  the  years  1873  to  1876  inclusive,  prepared 
fit>m  Newcomb's  tables,  a  table  of  logarithms  of  sines  and  cosines 
with  the  argument  in  time,  and  tables  for  finding  the  latitude  of  a 
place  by  altitudes  of  the  pole-star. 

J.  H.  C.  COFFIN, 
Prof.  Math.  U.  S.  Navy^  SupeHntendenL 

Washington,  May,  1874. 
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CORRECTIONS 


EPHEMERIS   FOR   1876. 

Pag«    76,    May  16,                                  V,                                          for          24'  tta^  54' 

211,                                                 ([  Perig«6  omitted,  31^  lb.4 

214,    Dec.  8,                                  Sun,  Noon,                         fvr          75'  •>  57' 

259,  aCeti,                                   An.  Variation  of  Dec,          »      16".35  >«  14".35 

260,  wLeonig,  "  "  «*  "  19'M4  "  19".84 
251,  CUrMB MinoriH,  '>  "  ofR.A.,  «  4.  »<  ^ 
263,    iCepbei,                               Declination,                           <«           56<>  <«  65<> 

12  Year  Cat.  1879,                 An.  Variation  of  R.  A.,          «             4.  u  _ 

274,   Dec.  31,    X  UruB  Minoris,    Declination,                           •<          9".7  »*  8".7 

900,    a' Libra,  signi  of  diffs.  of  Declination  should  be  changed. 

303,  /3^  Scorpii,  "  ••  .  "  from  Oct.  26  should  be  changed. 

304,  a  Scorpii,  Declination,  far  26<»20'  rtoA  26o0' 
316,  vCygni,  *<  vCygni  **  vCygni 
334,  No.  58,  >«  XCancri  "  B.A.C.2788 
33b,  No.  148  R.  Ascension,  <«  44«.01  '«  44«.27 
472,    App't  discs  of  Venus  and  Mars,  subtract  l^*  from  the  dates  after  February. 

487,    line  2,                                                                                  for         174  «  162 

•♦3,                                                                                    *»             35  •«  19 


CORRECTIONS. 


STAR  TABLES  OF  THE  AMERICAN  EPHEMERIS. 


Page  V, 

line 

V, 

.  (C 

XIX, 

u 

u 

aflei 

XXV, 

line 

XXVII, 

(t 

tl 

i( 

XXIX, 

The 

First  Edition. 

9  from  bottom,  for  G'  read  G 

8    "        "         between  »  cos  A  aud  r  fi'  insert  4- 
8  <>        sin  a  and  (12 /x       "      + 

after  line  10  insert,      ■gp-  =  — («»+2)i<)n8ina  +  --|— cosa  —  ifj!^Bin2d  —  n^sin'alan  d 

read       d.  A  j^  d 


0 


8  from  bottom,  for        d.  A  ©  a 

31  "    —  0«.00015  "    +0-.00033 

31  "  320«>  "  279<> 

The  numbers  in  columns  5,  7,  and  8,  of  the  second  table,  and  "Var.  of  A  ©a  in  lOx," 
on  page  92,  require  the  correction,  +0«.00048  +  0«;00087  sin  (20  +  258°) 


li 

Heading  of 

column  7, 

for 

(20  +  H0) 

read 

(20  +  H«0) 

XXXIII 

,  Last  line. 

• 

tt 

G 

tt 

Go 

15, 

Ao» 

Arg.        327 

it 

.62386 

tt 

.02386 

37, 

LogD, 

"               9.6 

tt 

.27851 

tt 

.28851 

38, 

LogC, 

*•              77.8 

tt 

.27350 

tc^ 

.27250 

38, 

(i 

"              79.8 

tt 

.27205 

tt 

.27305 

38, 

i( 

"              79.9 

tt 

.27206 

tl 

.27306 

39, 

LogD, 

"            109.5 

tt 

.94849 

tt 

.98449 

41, 

C( 

"            144.4 

It 

.25614 

tt 

.25624 

43, 

t( 

"            183iJ 

tt 

.30529 

tt 

.30519 

43, 

it 

"            183.3 

tt 

.30518 

tt 

.30508 

43, 

tl 

"            183.4 

tt 

.30501 

It 

.30496 

43, 

CI 

184.9 

tt 

.30707  ■ 

tt 

.30307 

51, 

H, 

"            197 

tt 

40M 

II 

30M 

72, 

17th  line  from  bottom, 

tt 

dOphiuchi 

tt 

aOphiuchi 

75, 

13th    "      ♦ 

(                   (C 

tl 

fi  .\quarii 

tt 

1/ Aquarii 

84, 

a  Andromede,  R.  A.  1877, 

tt 

6--.91 1 

tt 

61*.911 

85, 

17  Piscium, 

Dec.  1875, 

tt 

13".80 

kt 

3".80 

«6, 

I  Ur88B  Majoris,  R.  A.  1877, 

tt 

40«.706 

tt 

46-.706 

87, 

ij  Bootis, 

Dec.  1876, 

tt 

ir 

tt 

V 

87, 

/JCorvi, 

Dec.  1877, 

tt 

4' 

tt 

42' 

88, 

a  LyrsB, 

R.  A. 1873, 

tt 

3  -.307 

tt 

38-.307 

89, 

cc 

Dec.  1874, 

tt 

40'  —  M 

tt 

40'  3".5l 

102, 

Mean  day. 

tt 

Dec.  24.89 

tt 

Dec.  34.29 

no. 

Dec.  36, 

A  0  a,  1870, 

tt 

— 

tt 

+ 

no. 

Ag^d, 

1875, 0<J, 

tt 

—  5".43 

tl 

+  5".43 

111, 

Feb.  19, 

A0«5, 

tt 

5".94 

tt 

5".99 

113, 

Dec.  36, 

Var. of  AQdin  IOt, 

tt 

6 

tt 

-6 

115, 

"    36, 

DifT.  of  AQdforlOd, 

tt 

—  229 

tt 

+  229 

118, 

Mean  day, 

tt 

Sept.  26.71 

It 

Sept.  25.71 

125, 

Sept.  27, 

A(:)d, 

tt 

16"  .03 

tt 

19"  .03 

128, 

March  11, 

Var.  of  A  0d, 

tt 

1 

tt 

—  1 

139, 

Last  line  in 

A  0  0, 

insert  + 

158, 

1872,400^, 

Aqo, 

/<"■ 

2.548 

read 

2.548 

161, 

Dec.  36, 

Z^Oa, 

t( 

3.362 

tt 

+  3.362 

164, 

April  30, 

A0tf, 

tt 

3.319 

tt 

2.319     • 

16i), 

June  29, 

Var.of  A0^inlOy, 

tt 

+  1 

It 

—  1 

175, 

Nov.  16, 

DifT.ofDec.forlOd, 

tt 

77 

It 

87 

186, 

Nov.  6, 

A  00, 

tt 

1.9-4 

tt 

1.934 

208, 

May  30, 

Aqo, 

tt 

1  r>27 

It 

2.227 

229, 

July  19, 

iSf  (;an  Day, 

tt 

July  ir»..^>7 

tt 

July  18.57 

242, 

April  30, 

Var.  of  A  0  0  in  1 0<*, 

tt 

5 

tt 

8 

242, 

Nov.  16, 

A(^a, 

tt 

4.420 

It 

3.420 

254, 

Table  XXIX,  a  Ursac  Minoris, 

tt 

—  0«.0512 

tt 

+  0-.0512 

255, 

K                   11 

0  A(|uarii,* 

tt 

-0".43 

It 

+  0".43 

CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 


TRB  TBAB  1877,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  101  ST  AND  THE  BEGINNING 
OF  THE  102d  TEAK  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COS- 
HB8P0NDS 


44 


44 


44 


44 


The  year  6590  of  the  Julian  Period ; 

7385-86  of  the  Byzantine  era; 
5637-38  of  the  Jewish  era ; 

2630  since  the  foundation  of  Rome,  according  to  Varro ; 
2624  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ 
2653  of  the  Olympiads,  or  the  first  year  of  the  664th  Olympiad,  commencing  in 
July,  1877,  if  we  fix  the  era  of  the  Olympiads  at  775j^  years  before  Christ, 
or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
2189  of  the  Grecian  era,  or  the  era  of  the  Seleucids ; 
1593  of  the  era  of  Diocletian. 
The  year  1294  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  16th 
of  January,  1877. 

The  first  day  of  January  of  the  year  1877  is  the  2,406,62  Ist  day  since  the  commence- 
meDt  of  the  Julian  Period. 


44 


44 


CHRONOLOGICAL  CYCLES. 


Dominical  Letter G 

Epoct 15 

Loaar  Cycle  or  (Solden  Number  16 


Solar  Cycle 10 

Roman  Indiction 5 

Julian  Period 6590 


SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  &c. 


o 

The  Sun. 

<L 

The  Moon. 

$ 

Mercury. 

9 

Venus. 

0  or   & 

The  Earth. 

i 

Mara. 

M 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

V 

Neptune 

SIG^S  OF  TOE  ZODUC. 


Summer 
signs 


T  Aries, 

y  Taurus. 

n  Gemini. 

2Z  Cancer. 

St  Leo* 

19J  Virgo. 


Autumn 
signs. 


*:^  Libra. 
1*1  Scorpio. 
f   Sagittarius. 
15  Capricomus. 
jK^r  Aquarius. 
X  Pisces. 


ASPECTS. 

^   Conjunction,  or  having  the  same  Longitude  or  Right  Ascension* 
D   Quadrature,  or  differing  90*  in  "  4c  u 

g    Opposition,  or  differing  180°  in  ^^ 


c< 


a 


• 

ABBREVIATIONS. 

s 

Ascending  Node. 

o 

Degrees. 

e 

Descending  Node. 

/ 

Minutes  of  Arc. 

N. 

North. 

• 

if 

Seconds  of  Arc. 

S. 

South. 

h 

Hours. 

£. 

East 

m 

Minutes  of  Time. 

W. 

West 

• 

Seconds  of  Time. 

ASTBONOMICAL   EPHEMERIS 


FOR  THE  UBE  OF 


NAYIGATORS 


JANUARY,  1877. 


AT  GEEENWICH  APPARENT  NOON. 


4 

s 

^ 

^ 

s 

« 

a 

5 

^ 

^ 

e 

o 

>k 

>t 

& 

1 

Mon. 

Tuea. 

2 

Wed. 

3 

Thur. 

4 

Frid. 

5 

Sat. 

6 

Sun. 

7 

Mon. 

8 

Tuos. 

9 

Wed. 

10 

Thur. 

11 

Frid. 

12 

Sat 

13 

Sun. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat. 

20 

Sun. 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Frid. 

26 

Sat 

27 

Sun. 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

Thur. 

32 

THE  SUN'S 


Appannt 
RIgbtAsceaaiou 


Diff.  for 
1  hour. 


h      m       8 

18  48  58.58 

18  53  23.22 

18  57  47.51 

19  2  11.41 
19  6  34.90 
19  10  57.95 

19  15  20.54 

19  19  42.65 

19  24  4.22 

19  28  25.24 

19  32  45.70 

19  37  5.56 

19  41  24.81 

19  45  43.40 

19  50  1.32 

19  54  18.55 

19  58  35.07 

20  2  50.85 

20  7  5.88 

20  11  20.15 

20  15  33.62 

20  19  46.31 

20  23  58.17 

30  28  9.23 

20  32  19.48 

20  36  28.91 

20  40  37.52 

20  44  45.31 

20  48  52.26 

20  52  58.38 

20  57     3.69 

21  1     8.20 


1.035 
1.019 
1.003 

0.987 
0.969 
0.951 

0.931 
0.910 
0.8d7 

0.B64 
0.840 
0.815 

0.788 
0.761 
0.732 

0.702 
0.672 
0.642 

0.610 
0.578 
0.545 

0.512 
0.478 
0.444 

0.409 
0.375 
0.341 

0.306 
0.972 
0.238 
0.205 


10.172 


Apparent 
Dfldinaticni. 

Diff.  for 
1  hour. 

S.22°58'47.'4 
22  53  23.8 
22  47  33.0 

+12.W 
14.04 
15.16 

22  41  15.1 
22  34  30.2 
22  27  18.4 

16.31 
17.43 
18.54 

22  19  40.1 
22  11  35.3 
22    3    4.3 

19.64 
20.74 
21.83 

21  54    7.3 
21  44  44.8 
21  34  56.9 

22.90 
23.96 
25.01 

21  24  43.8 
21   14     5.8 
21     3     3.5 

26.05 
27.08 
28.10 

20  51  37.0 
20  39  46.6 
20  27  32.9 

29.10 
30.08 
31.05 

20  14  56.1 
20     1  56.4 
19  48  34.3 

32.00 
32.94 
33.87 

19  34  50.4 
19  20  44.7 
19    6  17.7 

34.78 
35.68 
36.56 

18  51  29.6 
18  36  21.2 
18  20  52.8 

37.42 
38.26 
39.09 

18    5    4.6 
17  48  57.0 
17  32  30.2 

17  15  44.8 

39.91 
40.71 
41.50 
42.27 

S.16  58  41.1 

443.02 

Semi- 
dlameter. 


6  18.46 
6  18.45 
6  18.44 


18.42 
18.39 
6  18.36 


6  18.32 

6  18.28 

6  18.23 

6  18.18 

6  18.13 

6  '8.07 

6  18.01 

6  17.94 

6  17.87 

6  17.80 

6  17.72 

6  17.64 

6  17.55 

6  17.46 

6  17.36 

6  17.26 

6  17.16 

6  17.05 

6  16.93 

6  16.81 

6  16.69 

6  16.56 

6  16.42 

6  16.28 

6  16.14 


16  15.99 


Sidereal 
Time 
of  the 
Semi- 
diameter 
pMrtng 

the 
Merid- 
ian. 


71.10 
71.04 
70.98 

70.91 
70.85 
70.79 

70.72 
70.65 
70.58 

70.50 
70.42 
70.34 

70.26 
70.17 
70.08 

69.98 
69  88 
69.78 

69.68 
69.57 
69.46 

69.35 
69.24 
69.13 

69.02 
68.90 
68.79 

68.67 
68.56 
66.44 
68.33 

68.22 


SquaUon  of 

Time, 

tob$ 

added  to 

Apparent 

Time. 


m       M 

4  0.30 
4  28.30 

4  55.95 

5  23.21 

5  50.06 

6  16.49 

6  42.45 

7  7.92 
7  32.87 

7  57.26 

8  21.09 

8  44.34 

9  6.96 
9  28.94 
9  50.25 

10  10.86 
10  30.76 

10  49.93 

11  8.36 
11  26.02 
11  42.89 

1 1  58.96 

12  14.24 
12  28.71 

12  42.36 

12  55.19 

13  7.21 

13  18.41 
13  28.77 
13  38.31 
13  47.04 

13  51.96 


Diff.  fur 
1  hour. 


s 

1.175 
1.161) 
1.144 

1.126 
1.110 
1.092 

1.072 
1.051 
1.028 

1.005 
0.981 
0.956 

0  929 
0.902 
0.873 

0.844 
0.814 
0.784 

0.752 
0.720 
0.667 

0.654 
0.620 
0.586 

0.552 
0.518 
0484 

0.449 
0.415 
0.381 
0.348 

0.315 


Kan.— Mean  Time  of  the  Semidiameter  pataing  may  be  found  by  aabtracUng  0*.10  fhMn  the  Sidereal  Time. 
•f  prefixed  to  the  hourly  change  of  deoUnatioa,  indloatet  that  wnitb  deeiinatlona  ara  deoreaiiag. 


II.  JANUARY,  18T7. 


JANUARY,  18TT. 


in. 


AT  GREENWICH  MEAN  NOON. 


I 


1 
2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 


e 

I 


1 

3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Trus  LONGITUDE. 


// 


281  15  44.3 

282  16  53.1 

283  18    2.1 

284  19  11.2 

285  20  20.4 

286  21  29.7 

287  22  39.1 

288  23  48.6 

289  24  58.0 

290  26    7.4 

291  27  16.7 

292  28  25.7 

293  29  34.4 

294  30  42.6 

295  31  50.4 

296  32  57.6 

297  34    4.1 

298  35    9.8 

299  36  14.7 

300  37  18.6 

301  38  21.4 

302  39  22.9 

303  40  23.5 

304  41  23.0 

305  42  21.4 

306  43  18.7 

307  44  14.8 

308  45    9.8 

309  46    3.8 

310  46  56.8 

311  47  48.7 

312  48  39.6 


?J 


ti 


15  39.0 

16  47.6 

17  56.4 

19  5.3 

20  14.3 

21  23.4 

22  32.6 

23  41.9 

24  51.2 


26 
27 

28 


0.4 

9.5 

18.3 


29  26.8 

30  34.9 

31  42.5 

32  49.5 

33  55.8 

35  1.3 

36  6.0 

37  9.8 

38  12.4 

39  13.8 

40  14.1 

41  13.4 

42  11.7 

43  8.8 

44  4.7 

44  59.5 

45  53.4 

46  46.2 

47  38.0 

48  28.7 


Biff,  for 
1  hour. 


52.86 
53.87 
52.87 

52.88 
52.88 
52.89 

53.89 
53.89 
52.89 

53.89 
53.89 
53.88 

53.86 
53.83 
53.80 

53.77 
53.74 
53.71 

53.68 
53.64 
53.60 

53.55 
53.51 
53.46 

53.41 
53.36 
53.31 

53.87 
53.33 
53.19 
53.15 


LATITUPE. 


// 


+0.29 
0.19 
+0.07 

-0.05 
0.18 
0.31 

0.42 
0.52 
0.59 

0.64 
0.64 
0.63 

0.58 
0.52 
0.42 

0.30 

0.17 

-0.04 

+0.09 
0.22 
0.33 

0.42 
0.47 
0.51 

0.52 
0.49 
0.43 

0.35 

0.25 

0.13 

+0.01 


153.10     —0.11 


Logarithm 

of  the 

Radias  Vector 

of  the 

Barth. 


9.9926311 
.9926347 
.9926411 

.9926501 
.9926617 
.9926758 

.9926923 
.9927110 
.9927818 

.9927546 
.9927792 
.9928056 

.9928338 
.9928636 
.9928949 

.9929278 
.9929623 
.9929984 

.9930363 
.9930760 
.9931176 

.9931612 
.9932071 
.9932553 

.9933059 

.9983590 

•  .9934146 

.9934727 
.9935382 
.9935962 
.9986618 


Diff.  for 
1  hoar. 


•I-  0.9 
2.1 
3.2 

4.3 
5.4 
6.4 

7.4 
8.3 
9.1 

9.8 
0.6 
1.4 

2.1 
3.7 
3.4 

4.0 
4.7 
6.4 

6.3 

7.0 

7.8 

8.7 

9.6 

30.5 

31.5 
33.6 
33.6 

24.7 

35.8 
37.0 
38.0 


9.9937300    +38.9 


MeaD  Time 

of 
Sidereal  Oh. 


5  14  10.72 
5  10  14.81 
5  6  18.90 

5  2  22.99 
4  58  27.08 
4  54  31.17 

4  50  35.27 
4  46  39.34 
4  42  43.48 

4  88  47.52 
4  84  51.61 
4  80  55.69 

4  26  59.78 
4  23  3.87 
4  19  7.95 

4  15  12.05 
4  11  16.14 
4  7  20.28 

4  3  24.82 
3  59  28.89 
3  55  32.48 

8  51  36.57 
3  47  40.66 
3  43  44.75 

8  89  48.84 
8  85  52.93 
8  81  57.02 

3  28  1.10 

3  24  5.19 

3  20  9.28 

3  16  13.37 

3  12  17.46 


NOTB I  A  coneapondf  to  the  tnu  equinox  of  the  dale,  k'  to  the  niMn  eqidBoz  of  January  Od. 


Diff.  for  1  hoar. 
— 9*.8396 


ir.  JANUARY,  187T. 


6 


JANUARY,  18TT. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATION. 


Hoar. 


Righl  Aaoemiioii. 


nir. 

for  1  ni. 


DecUuation. 


Dur. 

tot  1  m. 


Hoar. 


Bight  Ascejision. 


Diff. 
for  1  m. 


BeoliDation. 


Dili: 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Jl 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1« 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  L 


h  m 
8  27 
830 
8  32 
8  35 
8  38 
8  40 
8  43 
8  45 
8  48 
8  50 
8  53 
8  55 

8  58 

9  0 


9 
9 
9 
9 


3 
5 

8 
10 


9  13 
9  15 
9  18 
9  20 
9  22 
925 


42.86 
18.90 
54.42 
29.43 

3.92 
37.89 
11.35 
44.29 
ia71 
48.61 
19.98 
50.83 
21.16 
50.97 
20.25 
49.01 
17.251 
44.98 
12.19 
38.88 

5.06 
30.73 
55.89 
20.54 


• 

9.8046 
9.5863 
9.5e78 
3.5793 
3.5705 
3.5619 
9.5533 
9.5447 
9.5360 
9.5flf79 
9.5165 
9.500B 
9JW19 
9.4994 
9.4637 
9.47S0 
9.4664 
9.4578 
9.4499 
3.4406 
9.4391 
9.4336 
9.4151 
9.4066 


N.22 
22 
22 

21 
21 
21 
21 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 
18 
•18 
18 
18 
17 
17 
N.17 


23' 53^8 


12 
0 
48 
36 
24 
11 
59 
46 


12.6 
22.5 
23.6 
16.0 
0.0 
35.6 
2.9 
.^  22.2 
33  33.6^ 

20  37.2 
7  33.2 

54  21.6 
41  2.7 
27  36.6 
14  3.5 

0  23.5 
46  36.7 
32  43;3 
18  43.5 

4  37.3 
50  24.9 
36  6.5 

21  42.2 


TUESDAY  2. 


9  27 
9  30 
9  32 
9  34 
9  37 
939 
9  41 
9  44 
9  46 
9  48 
9  51 
9  53 


9 
9 
10 
10 
10 
10 
10 
10 


55 
58 
0 
2 
5 
7 
9 
11 


10  14 
10  16 
10  18 
10  20 
10  23 


44.68 

8.32 
31.47 
54.13 
16.29 
37.96 
59.15 
19.86 
40.09 
59.84 
19.1t^ 
37.94 
56.31 
14.221 
31.67 
48.67 

5.23 
21^ 
37.06 
52.33 

7.17 
21.60 
35.62 
49.23 

2.44 


9.3989 
9.3899 
9.3817 
9.3735 
9.3653 
9.3579 
9.3499 
3.3419 
9.3339 
9.3333 
9.3175 
9.3099 
9JW33 
9.9947 
9.9871 
9.2797 
9Jn94 
9.9669 
9JB581 
9.9509 
9.9439 
9.937J 
941303 
9.9935 
9.3109 


N.17 
16 
16 
16 
16 
15 
15 
15 
15 
14 
14 
14 
14 
13 
13 
13 
13 
12 
12 
12 
12 
11 
11 
11 

N.IO 


7  12.1 

52  36.4 
37  55.3 
23  8.8 

8  17.1 

53  20.4 

38  las 

23  12.4 

8  1.3 
52  45.7 
37  25.7 
22  1.5 

6  33.2 
51  0.9 
a5  24.7 
19  44.8 

4  1.3 
48  14.3 
32  24.0 
16  30.4 

0  33.8 
44  34.2 
28  31.7 
12  26.5 
56  18.7 


11.611 
11.781 
11.908 
19.054 
18.197 
13J37 
13.476 
19.613 
19.744 
19.875 
13U)03 
13.130 
13.354 
13.375 
13.493 
13.609 
13.733 
13.835 
13.944 
14.050 
14.155 
14.357 
14JS6 
14.453 


14.548 
14.640 
14.730 
14.818 
144)03 
14.986 
154)67 
15.146 
15.90 
15.997 
15.368 
15.437 
15.505 
15J71 
15.634 
15.696 
15.754 
15.811 
15.866 
15.918 
15.968 
164)17 
16.064 
16.108 
16.151 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  3. 


h  m 

10  23 
10  25 
10  27 
10  29 
10  31 
10  34 
10  36 
10  38 
10  40 
10  42 
10  44 
10  47 
10  49 
10  51 
10  53 
10  55 
10  57 

10  59 

11  1 
11  4 
11  6 
11  8 


11 
11 


10 
12 


• 

'  • 

2.44 

9.9169 

15.26 

9.9104 

27.69 

9.3039 

39.73 

3.1975 

51 ;» 

3.1919 

2.67 

9.1849 

13.58 

9.1788 

24.13 
34.^ 

9.1739 

9.1671 

44.18 

9.1613 

5Ji«9 

9.1556 

2.86 

9.1500 

11.69 

9.1445 

20J20 

9.1391 

28.39 

9.1338 

36.26 

9.1986 

43.82 

9.1935 

51.08 

9.1185 

58.04 

9.1136 

4.71 

9.1087 

11.09 

9.1040 

17.19 

9.0994 

23.02 

9.0050 

26.59 

941906 

NJO 

10 

10 

10 

9 

9 

9 

9 

8 

.  8 

8 

7 

7 

7 

7 

6 

6 

6 

6 

5 

5 

5 

4 

N.  4 


35 

18 
2 


56  18.7 
40  8.4 
23  55.7 

7  40.8 
51  23.7 
4.6 
43.5 
20.6 
45  56.1 
29  30.01 
13  2.4 
56  33.4 
40  3i2 
23  31.8 

6  59.4 
50  26.0 
33  51 J 
17  ia7 

0  41.0 
44  4.8 
27  28.1 
10  51.0 
54  13.6 
37  96.1 


THURSDAY  4. 


11  14 
11  16 
11  18 
11  20 
11  22 
11  24 
11  27 
11  29 
11  31 
11  33 
11  35 
11  37 
11  39 
11  41 
11  43 
11  45 
11  47 
11  49 
11  51 
11  53 
11  55 
11  57 

11  59 

12  1 
12    3 


33.901 
38.95 
43.75 
48.31 
52.63 
56.72 
0.58 
4J22 
7.65 
10.87 
ia89 
16.72 
19.36 
21.81 
24.08 
26.18 
28.12 
29.90 
31.52 
324>9 
34.32 
35.52 
36.58 
37.51 
38.32 


n 
16.151 

16.199 

16.330 

16.967 

UU09 

16.335 

16.966 

16.396 

16.499 

16.446 

M.479 

10.403 

16.513 

16.539 

16.548 

16.564 

16.677 

16.569 

16.M9 

16.607 

16.615 

16.631 

164»4 

164196 


9.0863 

N.  4  20  58.5 

9.0891 

4    4  20.9 

9.0780 

3  47  43.4 

9.0740 

3  31    &0 

94r701 

3  14  28.9 

a.0669 

2  57  52.1 

9.0635 

2  41  15.8 

3.0589 

2  24  40.0 

9.0554 

2    8    4.8 

9.0590 

1  51  30.3 

34>468 

1  34  5a6 

94)456 

1  18  23.7 

9.0494 

1    1  61.7 

94)393 

0  45  20.7 

9.0364 

0  28  50i) 

3.0337 

N.  0  12  22.2 

9.0310 

S.  0    4    5.3!  ] 

94»83 

a  20  31.4 

94)958 

0  36  56.1 

94)334 

0  53  19.4 

9.0911 

1    9  41.1 

94)168 

1  26    1.2 

94)166 

1  42  19.6 

- 

9.0145 

1  58  36.2 

9.0196 

S.  2  14  51.0 

16.697 

164(96 

16494 

164B1 

16.616 

16400 

16401 

16.599 

164>81 

16.566 

16JS66 

16.541 

16.595 

16.507 

l6.4oS 

16.468 

16.447 

16.494 

16.400 

16J7S 

16.348 

16.391 

16.999 

16.3(» 

16.331 


VJU  JANUARY,  187T.  7 


8 


JANUARY,  18TT. 


vn. 


• 

• 

GREENWICH  MEAN  TIME. 

THE  MOOFS  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RigbtAMMwIon. 

forlm. 

DedtuKtloii. 

Biit 
forlm. 

Hour. 

BightAaeeaalon. 

Diit 
forlm. 

DeoUnatloo. 

Dilff. 
forlm. 

TU] 

BSD^ 

.Y  9. 

THURSDAY  11. 

b    m      • 

• 

O         #          // 

t» 

h   m      B 

• 

S.2^58    4.0 

u 

0 

15  19  25.53 

2.1514 

S.23  21  21.0 

8.807 

0 

17    5  49.98 

9JB631 

9.533 

1 

15  21  34.71 

8.1547 

23  30    5.9 

&686 

1 

17    8    5.79 

9.9639 

28    0  31.8 

9.393 

2 

15  23  44.09 

9.1579 

23  38  4a7 

'  a679 

2 

17  10  21.65 

9JB64T 

28    2  5U 

9.959 

3 

15  25  53.66 

9.1611 

23  47  14.5 

8.463 

3 

17  12  37.55 

9JI663 

28    5    2.1 

9.119 

4 

15  28    a42 

9.1M9 

23  55  38.1 

8iA33 

4 

17  14  53.49 

9J9698 

28    7    4.6 

1.979 

5 

15  30  13.36 

9.1873 

24    3  54.5 

8JBJ3 

5 

17  17    9.46 

9JM64 

28    8  5a7 

1.831 

6 

15  32  23.49 

9.1704 

24  12    a7 

&003 

6 

17  19  25.46 

9.9668 

28  10  44.3 

1.690 

7 

15  34  33.81 

9.1735 

24  20    5.6 

7J79 

7 

17  21  41.48 

9.9671 

28  12  21.5 

1.549 

8 

15  36  44.31 

9.1786 

24  28    0.3 

7.890 

8 

17  23  57.51 

9.9673 

28  13  50.2 

1.400 

9 

15  38  54.99 

9.1796 

24  35  47.6 

7.797 

9 

17  26  13.55 

9.9074 

28  15  10.4 

1.967 

10 

15  41    5.86 

9.1887 

24  43  27.5 

7.603 

10 

17  28  29.60 

9.9675 

28  16  22.2 

1.196 

11 

15  43  16.92 

9.18B8 

24  51    0.0 

7.479 

11 

17  30  45.65 

9.9974 

28  17  25JS 

0.964 

12 

15  45  28.16 

9.188B 

24  58  25.0 

7J54 

12 

17  33    1.69 

9J9673 

28  18  20.3 

0.843 

13 

15  47  39.57 

9.1917 

25    5  42.5 

7.999 

13 

17  35  17.72 

9^671 

28  19    6.7 

0.709 

14 

15  49  51.16 

9.1946 

25  12  52.5 

7.103 

14 

17  37  33.74 

9.9668 

28  19  44.6 

0.561 

15 

15  52    2.92 

9.1974 

25  19  54.9 

6JW7 

15 

17  39  49.74 

9.9664 

28  20  14.0 

0.490 

16 

15  54  14.85 

9.9069 

25  26  49.7 

6.890 

16 

17  42    5.71 

9J9669 

28  20  35.0 

0.980 

17 

15  56  26.95 

9J903I 

25  33  3a9 

6.799 

17 

17  44  21.65 

9.9693 

28  20  47.6 

-0.139 

18 

15  58  39.22 

9J9069 

25  40  16.4 

6.S94 

18 

17  46  37.55 

9.9647 

28  20  51.7 

40.009 

19 

16    0  51.66 

9.9087 

25  46  48.2 

6.466 

19 

17  48  53.41 

9.9640 

28  20  47.4 

0.149 

20 

16    3    4JS6 

9.9114 

25  53  12i2 

6.336 

20 

17  51    9.23 

9.9639 

28  20  34.6 

0.963 

21 

16    5  17.02 

9.9140 

25  59  28.5 

6.907 

21 

17  53  24.99 

Q  onftQ 

28  20  13.4 

0.483 

22 

16    7  29.94 

9.9166 

26    5  37.0 
S.26  11  37^1 

tjm 

22 

17  55  40.69 

9.9619 

28  19  43.8 

0.663 

23 

16  9  4aoi 
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23  19  11.97 

1.77»7 

3  36  22.3 

14.983 

16 

0  46    6.76 

1.8736 

7  59  30.0 

14.404 

17 

2:j  20  58.75 

1.7798 

3  22    4.7 

14.303 

17 

0  47  59.29 

1.8n5 

8  13  53.7 

14J86  ' 

18 

23  22  45.54 

J. 7799 

3    7  4.5.9 

14.:»3 

18 

0  49  52.06 

1.8816 

8  28  16.3 

14.367 

19 

23  24  32.34 

1.7801 

2  53  25.9 

14.343 

19 

0  51  45.08 

8  42  87.7 

14.347 

20 

23  26  19.15 

1.7804 

2  39    4.7 

14.369 

20 

0  53  38.36 

1.8909 

8  56  57.9 

14.396 

21 

23  28    5.99 

1.7808 

2  24  42.5 

14.379 

21 

0  55  31.90 

1.8946 

9  11  16.8 

14.30S 

22 

23  29  52.85 

1.7819 

2  10  19.3 

14.396 

22 

0  57  25.71 

1.8998 

9  25  34.3 

14.980  , 

23 

23  31  39.74 

1.7817 

1  55  55.0 
8.  1  41  29.8 

14.413 

23 

0  59  19.80 

1.9038 

9  39  50.4 

14.906  i 

24 

23  33  26.661 

1.7899 

14.498 

24 

1     1  14.17 

1.9086 

N.  9  54    5.01 

14.931 
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JANUARY,  ISTT. 


XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

MgblAMOiiBion. 

Biff, 
forlm. 

BeoliDaUon. 

Diff. 
for  In. 

Hour. 

Bight  Aaoendon. 

Biff, 
for  1  m. 

forlm. 

• 

• 

THD 

BSDi 

lY  25. 

SATUEDAT  27. 

h    m      ■ 

• 

O         i         t* 

M 

h    m      s 

• 

O         1         II 

M 

0 

4  37  32^ 

9.6588 

N.27  20  59.0 

54NM 

0 

6  50  38.81 

93ff7 

N.27  27  23.1 

5.019 

I 

4  40  12.03 

S.6663 

27  25  53.8 

4.891 

1 

6  53  27.21 

93)55 

27  22  15.9 

tjm 

2 

4  42  52.23 

9.9736 

27  30  37.5 

4.635 

2 

6  56  15.47 

93>S8 

27  16  55.9 

5.441 

3 

4  45  32.86 

9.6806 

27  :i5  10.0 

4.448 

3 

6  59    3.59 

9.8006 

27  11  23.0 

SJS65 

4 

4  48  13.92 

9jBens 

27  39  31.3 

43n 

4 

7    1  51.54 

9.7977 

27    5  37.3 

5.867 

5 

i  50  55.40 

9.6947 

27  43  41.3 

4.071 

5 

7    4  39.31 

9.7947 

26  59  38.9 

6.078 

6 

4  53  37.29 

9.7015 

27  47  39.8 

3.879 

6 

7    7  26.90 

9.7915 

26  53  27.9 

6.988 

7 

4  56  19.58 

9.7089 

27  51  26.8 

3.687 

7 

7  10  14.29 

9.7880 

26  47    4.3 

6.488 

8 

4  59    2.27 

9.7147 

27  55    2i2 

3.409 

8 

7  13    1.46 

9.7843 

26  40  28.1 

6.707 

9 

5    1  45.34 

9.7910 

27  58  25.8 

3J»5 

9 

7  15  48.41 

9.7806 

26  33  39.4 

6.015 

10 

5    4  28.79 

9.V9fAI 

28    1  37.6 

3.098 

10 

7  18  35.12 

9.7765 

26  26  38.3 

7.191 

11 

5    7  12.60 

9.7331 

28    4  37.6 

9.900 

11 

7  21  21.59 

9.7793 

26  19  24.9 

7J96 

12 

5    9  56.76 

9.7388 

28    7  25.6 

9319 

12 

7  24    7.80 

9.7679 

26  11  59.2 

7.599 

13 

5  12  41.26 

9.7445 

28  10    li» 

9.487 

13 

7  26  53.74 

9.7634 

26    4  21.4 

7.739 

14 

5  15  26.10 

9.7600 

28  12  25.3 

93)5 

14 

7  29  39.41 

9.7567 

25  56  31.4 

7.933 

15 

5  18  11.26 

9.7553 

V8  14  36i) 

9.001 

15 

7  32  24.79 

9.7539 

25  48  294 

aiao 

16 

5  20  56.73 

9.7603 

28  16  36.2 

13)5 

16 

7  35    9.88 

9.7489 

25  40  15.5 

8.330 

17 

5  23  42.49 

9.7651 

28  18  23.1 

1.678 

17 

7  37  54.66 

9.7437 

25  31  49.8 

8.5917 

18 

5  26  28.54 

9.7607 

28  19  57.6 

1.471 

18 

7  40  39.12 

9.7383 

25  23  12.3 

8.799 

19 

5  29  14.86 

9.7749 

28  21  19.6 

1.963 

19 

7  43  23.26 

9.7399 

25  14  23i2 

8.915 

20 

5  32    1.44 

9.7785 

28  22  29.1 

IJ0S3 

20 

7  46    7.07 

9.7979 

25    5  22.5 

9.107 

21 

5  34  48.28 

9.7887 

28  23  26.0 

0.849 

21 

7  48  50.53 

9.7914 

24  56  10.4 

9.906 

22 

5  37  35.36 

9.7865 

28  24  10.2 

0.630 

22 

7  51  33.64 

9.7156 

24  46  47.0 

9.484 

23 

5  40  22.66 
FE 

9.7000 

IDAI 

N.28  24  41.6 

:26. 

• 

0.417 

23 

7  54  ia40 

SU] 

9.7006 
W)A1 

N.24  37  12.3 

:  28. 

9.671 

0 

5  43  10.16 

9.7933 

N.28  25    0.3 

•H)3M 

0 

7  56  58.7S^ 

9.7034 

NJM27  26.5 

9.8B6 

1 

5  45  57.86 

9.7966 

28  25    6.] 

-00)10 

1 

7  59  40.81 

9U»79 

24  17  29.6 

10.036 

2 

5  48  45.75 

9.7997 

28  24  59.1 

0.994 

2 

8    222.45 

9.6006 

24    7  21.9 

10.918 

3 

5  51  33.82 

9.8095 

28  24  39.2 

0.439 

3 

8    5    3.70 

9UI843 

23  57    a4 

10J97 

4 

5  54  22.05 

93)50 

28  24    a4 

0.656 

4 

8    7  44.56 

9.6777 

23  46  34i2 

10.574 

5 

5  57  10.42 

9.8079 

28  23  20.6 

0.873 

5 

8  10  25.02 

9.6700 

23  35  54.5 

10.746 

6 

5  59  58.92 

93)03 

28  22  21.7 

1.001 

6 

8  13    5.07 

93M1 

23  25    4.4 

10.991 

7 

6    2  47.54 

9.8119 

28  21    9.7 

13)8 

7 

8  15  44.71 

9.6^79 

23  14    4.0 

11.009 

8 

6    5  36.26 

9.8198 

28  19  44.7 

1.S96 

8 

8  18  23.94 

9.6503 

23    2  53.4 

11.961 

9 

6    8  25.07 

9.8149 

28  18    GJ6 

1.743 

9 

8  21    2.75 

9JM39 

22  51  32.7 

11.498 

10 

6  11  13.96 

9.8153 

28  16  15.5 

IJWO 

10 

8  23  41.13 

9.6361 

22  40    2.1 

11.509 

11 

6  14    2.91 

9.8169 

28  14  11.2 

9.181 

11 

8  26  19.08 

9.6880 

22  28  21.7 

11.793 

12 

6  16  51.91 

9.8170 

28  11  53.8 

9310 

12 

8  28  56.60 

93U7 

22  16  31.7 

11.913 

13 

6  19  40.95 

9.8176 

28.  9  23.3 

9Utl8 

13 

8  31  33.68 

9iM43 

22    4  32.1 

19.071 

14 

6  22  30.01 

9.8177 

28    6  39.6 

9317 

14 

8  34  10.32 

93)70 

21  52  23J2 

19J996 

15 

6  25  19.08 

9.8177 

28    3  42.8 

34)56 

15 

8  36  46.52 

93)06 

21  40    5.0 

19.379 

16 

6  28    8.14 

9.8175 

28    0  32.9 

3-974 

16 

8  39  22.27 

93)91 

21  27  37.7 

19.330 

17 

6  'M  57.18 

9.8171 

27  57    9.9 

3.489 

17 

8  41  57.57 

9.5845 

21  15    1.4 

19.679 

18 

6  33  46.19 

9.8165 

27  53  33.8 

3.711 

18 

8  44  32.41 

9.5789 

21    2  16.2 

19.8W 

19 

6  36  35.16 

9.8156 

27  49  44.6 

3.990 

19 

8  47    6.80 

93)94 

20  49  22.3 

19.068 

20 

6  39  24.07 

9.8145 

27  45  42.3 

4.147 

20 

8  49  40.74 

93)18 

20  36  19i^ 

13.110 

21 

6  42  12.90 

9.8131 

27  41  27.0 

430 

21 

8  52  14.22 

9.5549 

20  23    9.1 

13.910 

22 

6  45    1.64 

9.8115 

27  36  58.7 

4.580 

22 

8  54  47J24 

9.5465 

20    9  50.0 

13.386 

23 

6  47  50.28 

93107 

27  32  17.4 

4.797 

23 

8  57  19.80 
8  59  5li0 

93)88 

19  56  22.8 

13311 

24 

6  50  38.81 

93n7 

N.27  27  23.1 

5.019 

24 

93)19 

N.19  42  47.5 

13JB3 
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JANUARY,  1877. 


- 

GREENWICH  MEAN  TIME. 

0 

LUNAR  DISTANCES. 

• 

h 

star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

«1 

and 

Noon. 

of 

lllb. 

of 

Vlh. 

of 

1X1»- 

•of 

] 

Fositioii. 

BUT. 

58  10  46 

Biff. 

Biff. 

Biff. 

Aldebnraii 

W. 

56  19  44 

9006 

9101 

o         /        /< 

60    1  44 

9105 

61  52  3Q 

9110 

Spica 
Mars 

E. 

78  27  48 

1904 

76  34    5 

9001 

74  40  32 

9009 

72  47  11 

9017 

E. 

107  32  49 

990ft 

105  44  29 

9919 

103  56  19 

9990 

102    8  21 

9»6 

2 

Aldebaran 

W. 

71    4  33 

9149 

72  54  18 

9150 

74  43  48 

9170 

76  3;)    1 

9181 

Pollux 

W, 

27  37  21 

9088 

29  28  38 

9096 

31  19  41 

9108 

33  10  28 

9190 

Spica 
Mara 

E. 

63  24    a 

9068 

61  32  11 

9080 

59  40  41 

9099 

57  49  30 

9106 

E. 

93  11  58 

9981 

91  25  30 

9iN3 

89  39  20 

9306 

87  53  29 

9390 

Antares 

E. 

109  17  39 

9067 

107  25  49 

9079 

105  34  17 

9001 

103  43    4 

9104 

3 

Aldeboran 

W. 

85  34  23 

9949 

• 

87  21  37 

9965 

89    8  28 

9961 

90  54  56 

9996 

Pollux 

W. 

42  19  43 

9185 

44    8  33 

9900 

45  57    0 

9915 

47  45    5 

9931 

Spica 
Mars 

E. 

48  38  47 

9IT7 

46  49  45 

9199 

45    1    6 

9908 

43  12  50 

9995 

E. 

79    9  29 

9996 

77  95  48 

9419 

75  42  30 

9499 

73  59  36] 

9445 

Antares 

E. 

94  32  10 

9175 

92  43    5 

9191 

90  54  24 

9906 

89    6    6 

9993 

Venus 

E. 

99  38  32 

9599 

97  59  26 

9608 

96  20  42 

9696 

94  42  22 

9643 

Jupiter 

E. 

105  58    6 

9909 

104  11  11 

9977 

102  24  38 

9993 

100  38  28 

9309 

Sun 

E. 

129  44  13 

9513 

128    3  18 

9598 

126  22  44 

9545 

124  42  3:) 

9561 

4 

Pollux 

W. 

56  39  35 

9319 

58  25  17 

9399 

60  10  34 

9346 

61  55  27 

1 
9303 

Re^ulus 

Spica 

Mars 

W. 

19  45  16 

9309 

21  31    3 

9395 

23  16  26 

9319 

25    1  24 

9350 

E. 

34  17  40 

9309 

32  31  53 

9396 

30  46  31 

8344 

29    1  35 

9361 

E. 

65  31  16 

9535 

63  50  52 

9554 

62  10  54 

9573 

60  31  22 

9599 

Antares 

E. 

80  10  38 

9306 

78  24  46 

9399 

76  39  19 

9340 

74  54  18 

9357 

Venus 

E. 

86  36  38 

9734 

85    0  43 

9799 

83  25  12 

9771 

81  50    6 

9790 

Jupiter 

E. 

91  53  35 

9393 

90    9  50 

9410 

88  26  29 

9497 

86  43  33 

9445    ; 

• 

Sun 

K 

116  27  21 

9647 

114  49  30 

9665 

113  12    3 

9663 

111  35    0 

9701 

5 

Pollux 

W. 

70  33  43 

9448 

72  16    9 

9465 

73  58  11 

9489 

75  39  49 

9409 

Regulus 

W. 

33  40    9 

9444 

35  22  41 

9461 

37    4  49 

9478 

38  46  33 

9495 

Mare 

E. 

52  20  12 

9686 

50  43  16 

9707 

49    6  46 

9797 

47  30  42 

9747 

Antares 

E. 

66  15  22 

9443 

64  32  48 

9460 

62  50  39 

9477 

61    8  54 

9494 

Venus 

E. 

74    0  51 

9886 

72  28  14 

9905 

70  56    2 

9994 

69  24  14 

9944 

Jupiter 

E. 

78  15    6 

9533 

76  34  39 

9561 

74  54  36 

9568 

73  14  57 

C586 

Sun 

£. 

103  35  52 

9703 

102    1  15 

9811 

100  27    2 

9899 

98  53  12 

9848 

6 

Pollux 

W. 

84    2.12 

9589 

85  41  32 

9587 

87  20  31 

9613 

88  59    8 

9098 

Regulus 

W. 

47    9  23 

9577 

48  48  49 

9583 

50  27  54 

9600 

52    6  37 

9094 

Mare 

E. 

39  36  56 

9847 

38    3  2<) 

9867 

36  30  28 

9888 

34  57  54 

9900 

Antares 

E. 

52  46    0 

9577 

51    6  33 

9583 

49  27  28 

9608 

47  48  44 

9694 

Venus 

E. 

61  51  15 

3038 

60  21  49 

3056 

58  52  46 

3075 

57  24    6 

3003 

Jupiter 

E. 

65    243 

9679 

63  25  26 

9688 

61  48  32 

9706 

60  12    0 

9799 

Sun 

E. 

91    9  50 

9836 

89  38  17 

9053 

88    7    5 

9970 

86  36  15 

9087 

7 

Pollux 

W. 

97    7    7 

9709 

98  43  44 

9716 

100  20    2 

9730 

101  56    2 

9744 

Regulus 

W. 

60  15    4 

9006 

61  51  47 

9719 

63  28  11 

979£ 

65    4  17 

9739 

Mare 

E. 

27  21  58 

3095 

25  52  16 

3051 

24  23    6 

3079 

22  54  31 

3110 

Antares 

E. 

39  40  15 

^^9^^9 

38    3  32 

9719 

36  27    8 

9795 

34  51    2 

9739 

Venus 

E. 

50    6  12 

3183 

48  39  41 

3106 

47  13  30 

3916 

45  47  40 

3933 

Jupiter 

E. 

52  14  45 

9803 

50  40  21 

9819 

49    6  18 

9^ 

47  32  85 

9849 

Sun 

E. 

79    7  12 

3067 

77  38  22 

3089 

76    9  51 

3098 

74  41  39 

3119 

8 

Regulus 

W. 

73    029 

9801 

.74  34  55 

9813 

76    9    6 

9894 

77  43    3 

9835 
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JANUARY,  18TT. 


GREENWICH  MEAN  TIME. 

LUNAR  DIBTANCE8. 

1. 

star's  Kame 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

np». 

of 

Vlh. 

of 

DCh. 

of 

8 

Position. 

Piff. 

Diff. 

Diff. 

ft 

Dur. 

Spica 

W. 

19    1  4§ 

S809 

O          1       l> 

20  36    4 

9890 

2!§  id    6 

S831 

2^  43  54 

9841 

Ajitares 

K. 

26  54  52 

S809 

25  20  27 

9814 

23  46  17 

9895 

22  12  22 

9636 

VenuB 

E. 

88  4:)  27 

3318 

37  19  36 

3334 

35  56    4 

3351 

34  32  52 

3368 

Jupiter 

E. 

39  48  53 

S996 

38  17    7 

9949 

36  45  41 

9957 

35  14  34 

9973 

Sun 

E. 

67  24  54 

3181 

65  58  22 

3199 

64  32    5 

3906 

63    6    3 

3919 

9 

Regulus 

W. 

85  29  19 

S886 

87    1  56 

9895 

88  34  21 

9904 

90    6  35 

9919 

Spica 
VeDUS 

W. 

31  29  42 

9888 

33    2  15 

aofto 

34  34  37 

9907 

36    6  47 

9915 

E. 

27  41  57 

3483 

26  20  52 

3486 

25    0  12 

3509 

23  39  58 

3535 

Sun 

E. 

55  59  23 

3975 

54  34  42 

3986 

53  10  14 

3995 

51  45  97 

3306 

10 

Re|^lu8 

W. 

97  45    7 

9951 

99  16  21 

9958 

100  47  26 

9965 

102  18  23 

9979  ; 

Spica 

W. 

43  45    6 

9964 

45  16  17 

9960 

46  47  20 

9967 

48  18  14 

9973 

Sun 

E. 

44  47  21 

3351 

43  24    9 

3360 

42    1    7 

3309 

40  38  15 

3377 

11 

Spica 
Mars 

W. 

55  50  53 

3001 

57  21    4 

3006 

58  51    9 

3011 

60  21    8 

3016 

W. 

20  49  14 

3395 

22  11  36 

3383 

28  34  12 

3374 

24  56  58 

3306 

Sun 

E. 

33  46  12 

3416 

32  24  14 

3495 

31    2  26 

3433 

29  40  47 

3441 

16 

Sun 

W. 

21    2  11 

3593 

22  22  10 

3514 

23  42  19 

3506 

25    237 

3487 

a  Arietis 

E. 

79    0  52 

3088 

77  32  28 

3086 

76    4    1 

3084 

74  35  32 

3089 

Aldebaran 

E. 

110  16  14 

3150 

108  49    5 

3146 

107  21  51 

3143 

105  54  83 

3139 

17 

Sun 

W. 

31  46    9 

3464 

33    7  13 

3458 

34  28  24 

3461 

35  49  4:^ 

3445  . 

a  Arietis 

E. 

67  12  27 

3070 

65  43  41 

3067 

64  14  51 

3064 

62  45  57 

3000 

Aldebanui 

E. 

98  36  59 

3191 

97    9  15 

3116 

95  41  25 

3119 

94  13  80 

3108 

18 

Sun 

W. 

42  38    5 

3419 

44    0    8 

3404 

45  22  20 

3386 

46  44  41 

3389 

a  Arietis 

E. 

55  20  20 

3041 

53  50  58 

3036 

52  21  80 

3031 

50  51  56 

3086 

Aldebaran 

E. 

86  52  33 

3083 

85  24    3 

3078 

83  55  27 

3073 

82  26  44 

3066 

19 

Sun 

W. 

53  38  42 

3345 

55    2    1 

3336 

56  25  81 

3396 

.  57  49  12 

3316 

a  Arietis 

E. 

43  22  34 

3001 

41  52  22 

9995 

40  22    8 

9990 

38  51  88 

9985 

Aldebaran 

E. 

75    1  15 

3034 

73  31  45 

3098 

72    2    7 

3091 

70  82  20 

3014 

ao 

Sun 

W. 

64  50  44 

3959 

66  15  43 

3947 

67  40  56 

3935 

69    6  24 

3999 

Fomalhaut 

W. 

40    2  41 

3503 

41  21  23 

8539 

42  41    4 

3489 

44    1  40 

3443 

Saturn 

W. 

29  39  28 

9919 

31  11  23 

9907 

32  43  33 

9896 

84  15  57 

9883 

Aldebaran 

E. 

63    1    4 

9974 

61  30  19 

9966 

59  59  24 

9968 

58  28  19 

9960 

Pollux 

E. 

105  42    8 

9889 

104    9  26 

9879 

102  36  31 

9860 

101    8  21 

9648 

21 

Sun 

W. 

76  17  44 

3159 

77  44  51 

3136 

79  12  17 

3191 

80  40    1 

9105 

Fomalhaut 

W. 

50  56  49 

3948 

5222    1 

3914 

53  47  53 

3183 

55  14  22 

3199 

Saturn 

W. 

42    1  59 

9818 

43  36    3 

9805 

45  10  24 

9791 

46  45    4 

9776 

Aldebaran 

E. 

50  50  18 

9909 

49  18  11 

9903 

47  45  56 

9896 

46  13  82 

9889 

Pollux 

E. 

93  13  34 

9785 

91  38  46 

2771 

90    3  40 

9757 

88  28  16 

9749 

22 

Sun 

W. 

88    3  40 

3091 

89  33  27 

3004 

91    3  a5 

9985 

9284    6 

9968 

Fomnlhaut 

W. 

62  35  45 

3019 

64    5  43 

9987 

65  36  12 

9969 

67    7  13 

9908 

Saturn 

W. 

54  43  20 

9698 

56  20    2 

9689 

57  57    6 

9666 

59  34  81 

9649 

a  Pesasi 
Aldebaran 

W. 

40  59  32 

3914 

42  25  25 

3164 

43  52  17 

3118 

45  20    5 

3074 

E. 

38  29  43 

9869 

36  56  45 

9870 

35  23  48 

9879 

33  50  58^ 

9677 

Pollux 

E. 

80  26  19 

9666 

78  48  53 

9650 

77  11     6 

9634 

75  82  57 

9617 

XVi.  JANUARY,  18T7.  17 
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JANUARY,  18TT. 


XVIL 


GREENWICH  MEAN  TIME. 

1 

LUNAH  DIBTANOfiB. 

i4 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.  I.. 

^1 

and 

Noon. 

of 

im- 

of 

Vlhu 

of 

IXh. 

of 

1^ 

23 

Podtton. 

Difr. 
9874 

Diif. 

Biff. 

DUf. 

I 

Suw 

W. 

O           f        It 

100  12  27 

101  45  19 

98S5 

10^  18'  36 

9895 

I0I52  18 

881S 

Fomalhaut 

W. 

74  49  53 

Sttttl 

76  23  54 

9799 

77  58  23 

9777 

79  33  21 

9756 

Saturn 

w. 

67  47  27 

9569 

69  27  14 

9544 

71    7  26 

9596 

72  48    3 

9508 

a  Pegasi 

w. 

52  51  37 

9«S7 

54  24  12 

9855 

55  57  29 

9899 

57  31  27 

9799 

Pollux 

E. 

67  16  25 

9531 

65  35  55 

9514 

63  55    1 

9496 

62  13  42 

9478 

Regulus 

E. 

104    7  59 

9596 

102  27  22 

9508 

100  46  20 

9490 

99    4  53 

9179 

24 

Serf 

W. 

112  47  13 

97J7 

114  23  30 

9698 

116    0  13 

9678 

117  37  22 

1 
90B9  1 

■ 

Fomalhaut 

W. 

87  34  57 

9667 

89  12  35 

9638 

90  50  38 

9691 

9229    5 

86O3' 

Saturn 

W. 

81  17  32 

SM16 

83    0  44 

9388 

84  44  22 

9379 

86  28  27 

9361 

a  Pesasi 

W. 

65  30  52 

9655 

67    8  33 

9699 

68  46  48 

9604 

70  25  37 

9561   ; 

a  Anetis 

W. 

21  58  51 

9597 

23  39  26 

S491 

25  20  52 

9458 

27    3    5 

9196  ' 

Pollux 

E. 

53  40  48 

9988 

51  56  56 

9971 

50  12  39 

9353 

48  27  56 

8335  ' 

Regulus 

E. 

90  31  12 

8381 

88  47  10 

9369 

87    2  41 

9344 

85  17  46 

9996 

25 

Saturn 

W. 

95  15  23 

9979 

97    2    4 

9955 

98  49  10 

8997 

100  36  42 

9991 

a  Pegasi 

W. 

78  47  32 

9479 

80  29  24 

9453 

82  11  44 

9433 

83  54  31 

9416  1 

a  Arietis 

W. 

35  44  19 

9996 

37  30  21 

9977 

39  16  55 

9956 

41    4    0 

tt95 

Pollux 

E. 

39  37  58 

9949 

37  50  44 

9933 

36    3    6 

9918 

34  15    5 

9908  ; 

Regulus 

£. 

76  26  38 

9937 

74  39    6 

SfittO 

72  51    9 

8904 

71    2  47 

9197 

26 

a  Arietis 

W. 

50    6  36 

9145 

51  56  26 

9190 

53  46  40 

9114 

55  37  18 

9009 

Aldebaran 

W. 

20  59  34 

9731 

22  35  33 

9696 

24  13  52 

8549 

25  54    7 

9479 

Regulus 

E. 

61  54  52 

9110 

60    4    8 

9006 

58  13    2 

9083 

56  21  36 

9009 

27 

a  Arietis 

W. 

64  55  38 

9098 

66  48  13 

9098 

68  41    4 

9010 

70  34    9 

9010 

Aldebaran 

W. 

34  35  55 

9945 

36  23  15 

9916 

38  11  19 

9190 

40    0    1 

9107 

Repilus 

E. 

46  59  38 

9013 

45    624 

9003 

43  12  55 

1995 

41  19  13 

1987 

Spica 

E. 

101    0    4 

9014 

99    6  51 

8005 

97  13  24 

1906 

95  19  43 

1967 

28 

a  Arietis 

W. 

80    227 

1981 

81  56  32 

i9n 

83  50  43 

1974 

85  44  58 

1973 

Aldebaran 

W. 

49  10  56 

9080 

51    2  12 

9079 

52  53  44 

9070 

54  45  29 

8063 

Repilus 

E. 

31  48    2 

1960 

29  53  24 

1956 

27  58  41 

1955 

26    355 

195S 

Spica 

E. 

85  48  34 

1960 

83  53  56 

1956 

81  59  13 

1954 

80    4  26 

1958 

29 

a  Arietis 

W. 

95  16  25 

19n 

97  10  36 

1981 

99    4  41 

1065 

100  58  39 

1900 

Aldebaran 

W. 

64    6  15 

9048 

65  58  34 

9040 

67  50  52 

9060 

69  43    8 

9063 

Pollux 

W. 

20  34  35 

1001 

22  28  23 

1091 

24  22  12 

1980 

26  16    3 

1901 

Spica 

E. 

70  30  20 

1957 

68  35  38 

joeo 

66  41     1 

1965 

64  46  31 

1969 

Ajitares 

E. 

116  23  59 

1956 

114  29  15 

1858 

112  34  36 

1963 

110  40    4 

1068 

90 

Aldebaran 

W. 

79    2  48 

9083 

80  54  14 

9009 

82  45  26 

9101 

84  36  34 

9119 

Pollux 

W. 

35  43  57 

9018 

37  37    3 

9096 

39  29  56 

8095 

41  22  35 

9046 

Spica 

E. 

55  16  23 

9007 

53  22  59 

90J6 

51  29  49 

8096 

49  36  55 

9037 

Antares 

E. 

101    9  45 

9005 

99  16  18 

9014 

97  23    6 

9085 

95  30  10 

8035 

Mars 

E. 

108  23  27 

9918 

101  35  27 

9988 

99  47  41 

9939 

96    0  11 

9948 

31 

Aldebaran 

W. 

93  46  48 

9170 

95  35  52 

9190 

97  24  34 

9906 

99  12  52 

9993 

Pollux 

W. 

50  41  32 

9107 

52  32  21 

9191 

54  22  48 

9196 

56  12  53 

9151 

Spica 

E. 

40  17    6 

9109 

38  26  10 

9117 

36  35  37 

9199 

34  45  27 

9148  \ 

Antares 

E. 

86  10    2 

9099 

84  19    2 

9114 

82  28  24 

9199 

8038    9 

9144  1 

Mars 

E. 

89    7    9 

9316 

87  21  33 

9339 

85  36  20 

9347 

83  51  29 

9964  1 

Jupiter 

E, 

103  21  31 

9178 

101  32  27 

9100 

99  43  44 

9905 

97  55  24 

9990 

XVm.  JANUARY,  1877.  19 


20 


FEBRUARY,  1877. 


I. 


AT  GREENWICH  APPARENT  NOON. 


I 

O 


Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 
Wed. 

Thur. 


g 

o 
o 

I 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 

29 


THE  SUN»8 


Aj^Mrmt 
Right  A  Boenaiou. 


b     m       a 

21  1  8.20 
21  5  11.89 
21  9  14.77 

21  13  16.84 
21  17  18.11 
21  21  18.58 

21  25  18.27 
21  29  17.18 
21  33  15.31 

21  37  12.66 
21  41  9.24 
21  45  5.05 

21  49  0.12 
21  52  54.44 
21  56  48.01 


22 
22 
22 


0  40.84 
4  32.95 
8. 24.35 


22  12  15.04 
22  16  5.06 
22  19  54.41 

22  23  43.09 
22  27  31.12 
22  31  18.53 

22  35  5.35 
22  38  51.58 
22  42  37.24 
22  46  22.36 

22  50    6.97 


Diff.  for 
1  hour. 


10.172 
10.138 
10.103 

10.0G9 
10.036 
10.003 

9.971 
9.938 
9.906 

9.874 
9.842 
9.810 

9.779 
9.747 
9.716 

9.686 
9.656 
9.6% 

9.507 
9.569 
9.542 

9.515 
9.489 
9.464 

9.439 
9.415 
9.392 
9.370 

9.349 


Apparmt 
DeolinatioD. 

DUr.  for 
1  hoiir. 

S.  16  58  41.'l 
16  41  19.6 
16  23  40.7 

+43.02 
43.76 

44.48 

16    5  44.7 
15  47  32.0 
15  29     3.0 

45.18 
45.87 
46.54 

15  10  18.0 
14  51  17.6 
14  32    2.2 

47,19 
47.83 
48.45 

14  12  32.1 
13  52  47.9 
13  32  50.0 

49.05 
49.63 
50.19 

13  12  38.7 
12  52  14.5 
12  31  37.8 

50.74 
51.26 
51.77 

12  10  49.3 
11  49  49.2 
11  28  38.2 

52.26 
52.73 
53.18 

11     7  16.3 
10  45  44.2 
10  24    2.3 

53.62 
54.04 
54.44 

10    2  11.1 
9  40  10.9 
9  18    2.0 

54.82 
55.19 
55.54 

8  55  44.7 
8  33  19.6 
8  10  47.0 

7  48    7.5 

m 

55.88 
56.20 
56.50 
56.79 

S.  7  26  21.3 

+57.06 

Semi- 
diAmeter. 


j« 


6  15.99 

6  15.83 

6  15.67 

6  15.50 

6  15.33 

6  15.15 

6  14.97 

6  14.79 

6  14.60 

6  14.41 

6  14.21 

6  14.02 

6  13.82 

6  13.64 

6  13.42 

6  13.21 

6  13.01 

6  12.80 

6  12.59 

6  12.38 

6  12.16 

6  11.94 

6  11.72 

6  11.49 

6  11.26 

6  11.03 

6  10.79 

6  10.55 


16  10.30 


Sidereal 
Time 

of  the 

Semi- 
diameter 

pawning 
the 

Merid 
Ian. 


68.22 
68.10 
67.99 

67.88 
67.77 
67.65 

67.54 
67.43 
67.32 

67.21 
67.10 
66.98 

66.87 
66.76 
66.66 

66.55 
66.45 
66.35 

66.26 
66.16 
66.07 

65.98 
65.89 
65.80 

65.72 
65.63 
65.55 
65.47 

65.40 


BqnatSooof 

Time, 

tob§ 

added  to 

ApparwU 

lime. 


m      a 

13  54.961 

14  2.07 

14    8.38 

14  13.88 
14  18.58 
14  22.49 

14  25.62 
14  27.96 
14  29.52 

14  30.32 
14  30.34 
14  29.59 

14  28.10 
14  25.87 
14  22.90 

14  19.19 
14  14.76 
14  9.62 

14  3.77 
13  57.24 
13  50.05 

13  42.20 
18  33.70 
13  24.59 

13  14.88 
13  4.59 
12  53.37 
12  42.32 

12  30.42 


Diff.  for 
1  lioar. 


0.315 
0.281 
0.247 

0.213 
0.180 
0.147 

0.115 
0.082 
0.050 

0.018 
0.014 
0.046 

0.077 
0.108 
0.139 

0.169 
0.199 
0.229 

0.258 
0.286 
0.313 

0.340 
0.366 
0.391 

0.416 
0.440 
0.463 
0.465 

0.50(> 


Hone— Mean  Time  of  the  Semidiameter  paaaing  may  be  foimd  by  aubtraotiog  0^.18  from  the  SidenaXTtma. 
+  prefixed  to  the  hourly  change  of  dedination,  indioatea  that  Booth  deoUnatione  are  deoreaaing. 
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AT  GREENWICH  MEAN  NOON. 

• 

1 

1 

• 

1 
1 

1 

THE  SUN'S 

Equation  of 

Time, 

tohe 

ttdftraeted 

from 

Mean 

Time. 

Dilffbr 
1  hour. 

Sidereal 

Time 

or 

Ri^tAaeenaion 

of 

ir«an  Son. 

• 

ApparetU 
Right  Aaoeniikm. 

1 
I 

!  Diff.  for 
Ihour. 

Apparent 
Deolinatioii. 

ftff.for 
Ihour. 

Thur. 

Frid. 

Sat. 

1 

2 
3 

h     m       a 

21     1     5.84 
21     5    9.52 
21     9  12.39 

a 
10.171 

10.137 

10.103 

S.16  58  5L1 
16  41  29.8 
16  23  51.1 

W.'oi 

43.75 
44.47 

m       a 

13  54.88 

14  2.00 
14    8.32 

a 
0.315 

0.281 
0.247 

h     m       a 

20  47  10.96 
20  51  7.52 
20  55    4.07 

^11. 
Mon. 
Tues. 

4 
5 
6 

21  13  14.46 
21  17  15.72 
21  21   16.19 

10.069 
10.036 
10.003 

16     5  55.4 
15  47  43.0 
15  29  14.1 

45.17 
45.86 
46.53 

14  13.83 
14  18.54 
14  22.45 

0.213 
0.180 
0.147 

20  59    0.63 

21  2  57.18 
21     6  53.74 

Wed. 
Thur. 
Frid. 

7 
6 
9 

21  25  15.88 
21  29  14.79 
21  33  12.92 

9.971 
9.938 
9.906 

15  10  29.3 
14  51  29.2 
14  32  13.9 

47.18 
47.82 
48.44 

14  25.59 
14  27.94 
14  29.51 

0.115 
0.082 
0.050 

21  10  50.29 
21  14  46.85 
21  18  43.41 

Sot 

Sun. 

Moo. 

10 
11 
12 

21  37  10.28 
21  41     6.86 
21  45    2.68 

9.874 
9.842 
9.810 

14  12  43.9 
13  52  59.8 
13  33    2.0 

49.04 
49.62 
50.18 

14  30.31 
14  30.34 
14  29.60 

0.018 
0.014 
0.046 

21  22  39.97 
21  26  36.52 
21  30  33.08 

Tues. 
Wed. 
Thur. 

13 
14 
15 

21  48  57.76 
21  52  52.09 
21  56  45.68 

9.779 
9.748 
9.717 

13  12  50.9 
12  52  26.7 
12  31  50.2 

50.73 
51.26 
61.77 

14  28.13 
14  25.90 
14  22.94 

0.077 
0.108 
0.139 

21  34  29.63 
21  38  26.19 
21  42  22.74 

Frid. 
Sat« 

ultfl. 

16 
17 
16 

22    0  38.53 
22    4  30.66 
22    8  22.08 

9.687 
9.657 
9.697 

12  11     1.7 
11  50     1.7 
11  28  50.7 

52.26 
52.73 
53.18 

14  19.23 
14  14.81 
14     9.67 

0.169 
0.199 
0.229 

21  46  19.30 
21  50  15.85 
21  54  12.41 

Mon. 

Tues. 

Wed. 

J9 
20 
21 

22  12  12.79 
22  16    2.83 
22  19  52.20 

9.598 
9.570 
9.543 

11     7  28.8 
10  45  56.7 
10  24  14.8 

53.62 
54.04 
54.44 

14    3.83 
13  57.31 
13  50.13 

0.258 
0.286 
0.313 

21  58    8.96 

22  2  5.52 
22    6    2.07 

Thur. 
Prid. 

22 
23 
24 

22  23  40.90 
22  27  28.96 
22  31  16.41 

9.516 
9.490 
9.465 

10    2  23.6 
9  40  23.3 
9  18  14.3 

54.82 
55.19 
55.54 

13  42.28 
13  33.79 
13  24.68 

0.340 
0.366 
0.391 

22  9  58.62 
22  13  55.17 
22  17  51.73 

ultfl. 

Mon. 

Tues. 

Wed. 

25 
26 
27 
28 

22  35    3.26 
22  38  49.52 
22  42  35.21 
22  46  20.37 

9.440 
9.416 
9.393 
9.371 

8  55  57.0 
8  33  31.9 
8  10  59.2 
7  48  19.6 

55.88 
56.20 
56.50 
56.79 

13  14.98 
13    4.68 
12  53.82 
12  42.42 

0.416 
0.440 
0.463 
0.485 

22  21  48.28 
22  25  44.84 
22  29  41.39 
22  33  37.95 

Thur. 

29 

22  50    5.02 

9.350 

S.  7  25  33.2 

• 

+67.07 

12  30.52 

0.506 

22  37  34.50 

NOTBrf— 

TlM  S— iliHimntw  for  Mai 

an  Noon  n 

lay  be  aaaomed  the  a 

ame  aa  that  for  Apparent  Noon. 

BiiC  fbr  1  boar. 

+  prrt 

Ized  to  the  iKNurly  obuife  o 

fd«s1lnati( 

m,  indicatea  that  aoa 

\h  deoUnatioDa  are  deoreaalng. 
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FEBRUARY,  1S1% 


HI. 


AT  GREENWICH  MEAN  NOON. 


1 

3 

a 

X 

1 

1 

V4 

o 

'S 

§? 
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9367 

Aiiuirpfl 

E. 

64  24  d5| 

S301 

62  38  37 

9090 

60  53    6 

3336 

59    8    ^ 

9357 

Mars 

E. 

()8  26  45, 

9S30 

m  46  14 

9551 

65    6  11 

9571 

63  26  36 

9S69 

•  Jupiter 

E. 

8!  58  52, 

9»79 

80  14  47 

9396 

78  31    9 

9417 

76  47  59 

9436 

■  Vt'iiuii 

E. 

1C6  18  42 

9713 

104  42  19 
128    5    3 

9733 

103    6  23 

9753 

101  30  54 

9773 

802« 

E. 

VJii  43  17 

9630 

9650 

126  27  16 

9670 

124  49  56 

9660 

2     PoUiix 

W. 

m  19  17 

9456 

88    1  30 

9477 

89  43  16 

9406 

91  24  35 

9515 

Regit  Iu8 

W. 

49  25  47 

9453 

51    8    6 

9479 

52  49  58 

9409 

54  31  23 

9510 

AiiUireii 

E. 

50  25)  37j 

9Via 

48  47  18 

9479 

47    5  26 

9499 

45  24     1 

9510 

Mam 

E. 

55  15  49i 

9097 

53  39    5 

9710 

52    2  50 

9740 

50  27    3 

3701   ! 

Jupiter 

E. 

68  19    3 

9535 

66  38  39 

9556 

64  58  43 

9575 

63  19  14 

9506 

Veiiiifl 

E. 

93  40  12, 

967b 

92    7  25 

9608 

90  35    4 

9090 

89    3  10 

9040  , 

a  Aqtiihe 

E. 

102  30  12 

39:w 

101    4  49 

3949 

99  39  38 

3900 

98  14  40 

3979 

Sex 

E. 

1 16  49  59: 

97»9 

115  15  21 

9819 

113  41    9 

9633 

112    7  24 

3654  ' 

1 

3     Pollux 

W. 

?»9  44  38 

960B 

101  23  22 

9896 

103    1  42 

9644 

104  39  37 

1 
9661   1 

Regiilufl 

W, 

62  51  56 

9604 

64  30  46 

9691 

66    9  12 

9639 

67  47  14 

9657  > 

Aiitaret) 

E. 

37    3  2i); 

90D4 

35  24  39 

9689 

33  46  14 

9640 

32    8  14 

9657 

Mare 

E. 

42  a5  12 

9870 

41     2  15 

9801 

39  ti9  45 

9913 

37  57  43 

9035  , 

Jupiter 

E. 

55    8  37 

9695 

53  31  50' 

9713 

51  55  28 

9:33 

50  19  32 

9753 

VeiiHH 

E, 

81  30    9 

3043 

8U    0  49 

3009 

78  31  53 

3069 

77    3  21 

3101   ■ 

'I  Aquilff; 

E. 

91   13  52 

3350 

89  50  38. 

3360 

88  27  46 

3367 

87    5  15 

3406  1 

Sc5 

E. 

104  25    9, 

««3 

102  53  57 

90ra 

101  23  10 

9009 

99  52  47 

3011 

4     Pollux 

W. 

1 12  43  27, 

9746 

114  19    6 

9769 

115  54  24 

9778 

117  29  21 

9799 

Reynilii^ 

W. 

75  51  36 

9741 

77  27  22. 

9756 

79    2  48 

9779 

80  37  53 

9786 

Hpica 

W. 

21  53  2li 

9740 

23  28  56 

9704 

25    4  11 

9770 

2639    7 

9700 

'  Aiitarefl 

E. 

24     3  59 

9742 

22  28  15 

9756 

20  52  52 

9774 

19  17  50 

0760 

Mare 

E. 

30  24  38 

3051 

28  55  28 

SOTS 

27  26  48 

3101 

25  58  40 

3199 

Jupiter 

E. 

42  2t)  12 

9946 

40  52  46 

9666 

39  19  44 

9666 

37  47    7 

9905 

V 

Venus 

E. 

W  46  28 

3193 

<)8  20  11 

3911 

m  54  15 

*iaao 

65  28  40 

3945 

a  Aquilo; 

E. 

80  18  m 

3517 

78  58  28 

3549 

77  38  50 

3606 

76  19  3!) 

3503 

Suj« 

E. 

92  26  38 

3101 

90  58  30 

3116 

89  30  42 

3135 

88    3  15 

3151 

5     Reculiis 

W. 

88  28  3:}' 

9857 

90     1  47 

9869 

91  34  45 

9689 

93    7  27 

9694 

Ppica 

W. 

34  29  15 

3860 

36    2  25 

9673 

37  35  18 

9885 

39    7  56 

9607 

Mora 

E. 

>    18  47    3 

3:<06 

17  22  58 

3357 

15  59  52 

3419 

14  37  57! 

3496 

Jupiter 

E. 

30  10    8 

30O4 

28  40    0 

3095 

27  10  18 

3048 

25  41    5 

3079 

1  «• 
y  euusi 

E. 

58  25  28 

3394 

57     1  44 

3336 

55  38  16 

3351 

54  15    4< 

3366 

n  Aquike 

E. 

W  51     5 

3736 

68  34  56 

3768 

67  19  21 

3601 

66    4  20 

3835 

9l'!« 

E. 

80  50  43 

3997 

79  25    6 

3941 

77  59  45 

3954 

76  34  40 

3966 

0     Retniliw 

W. 

100  47  16 

9948 

102  18  34 

99^8 

lO:}  49  39 

9967 

105  20  33 

9077 

Spica 

W. 

46  47  29 

9960 

48  18  44 

9961 

49  49  46 

9960 

51  20  37 

9077 

Jupiter 

E. 

18  23  18 

3339 

16  57  55 

3990 

15  33  32 

3354 

14  10  23 

3430    1 

V<*uu« 

E. 

47  22  50 

3497 

46     1     4 

3438 

44  39  31 

3440 

43  18  10 

3460   1 

'T  Auuike 

K. 

59  58  3:} 

4039 

58  47  25 

4078 

57  37    2 

4196 

56  27  25 

4177   i 

Hii, 

E. 

69  32  56 

3397 

68    9  16 

3337 

66  45  47 

3347 

65  22  30 

3357   ' 

7     Rc*gulu8 

1 

W. 

112  52  25 

3014 

114  22  20 

3099 

115  52    6 

3087 

117  21  45 

1 
3033 

34 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANOKa 

i4 
7 

St4ir'B  yame 

aod 

Position. 

Noon. 

P.L. 
of 

Dur. 

lllli. 

P.L. 

of 

Diff. 

Vib. 

P.L. 
of 

iHfr. 

DD>- 

P.L. 
of 

Dur. 

Spica 
Venus 
a  AqiiilfB 
Son 

W. 
E. 
E. 
E. 

Oil' 

52  51  18 
41  57    1 
55  18  37 
63  59  24 

S986 
3470 
4890 
3365 

O           /        /' 

54  21  48 
40  36    3 
54  10  39 
62  36  28 

9894 
3479 

4987 
3375 

55  52    8 
39  15  15 
53    334 
61  13  43 

3009 

3488 
4347 
3363 

57  22  18 
37  54  38 
51  57  25 
59  51    7 

3808 

3487  ' 

4419 

3389 

8 

Spica 

Antares 

Mara 

Venus 

a  Aquiln 

Sun 

W. 

W. 

W. 

E. 

E. 

E 

64  51    5 
18  57    9 
12    0  58 
31  13  54 
46  42  26 
5{    0  15 

3040 
3040 
3735 
3537 
4tfl4 
3405 

66  20  28 
20  26  32 
13  17    8 
29  54  11 
45  43    1 
51  38  26 

3044 

3046 
3656 
3545 
4913 
3431 

67  49  46 
21  55  48 
14  34  42 
28  34  36 
44  44  57 
50  16  44 

3049 
3050 
3586 
3559 
5099 
3435 

69  18  58 
23  24  59 
15  53  19 
27  15    9 
43  48  19 
48  55    7 

30S3 
3054 
3564 
3556 
S141 
3440 

9 

♦ 

Spica 

Ajitares 

Mara 

Sun 

W. 
W. 
W. 
E. 

76  43  47 
30  49  47 
22  35  18 
42    8  17 

3070 
3060 
3445 
3459 

78  12  33 
32  18  34 
23  56  44 
40  47    7 

3079 
3079 
3434 
3461 

79  41  17 
33  47  18 
25  18  22 
39  25  59 

3074 
3073 
3494 
3463 

81    9  58 
35  16    0 
26  40  11 
38    4  54 

3076 
3076 
3417 
3466 

10 

Spica 
Antarest 
Mara 
Jupiter 

Sun 

W. 
W. 
W. 
W. 
£. 

88  32  58 
42  39    3 
33  31    5 
24    9  50 
31  19  59 

3061 
3060 
3380 
3850 
3479 

90    1  31 
44    7  37 
34  53  33 
25  34  50 

29  59    4 

3081 
3060 
3366 
3847 
3479 

91  30    4 
45  36  11 
36  16    5 

27  0    4 

28  38    9 

3061 
3060 
3389 
3936 
3473 

92  58  37 
47    4  45 
;37  38  42 
28  25  30 
27  17  15 

3680 
3079 
3379 
3998  . 
3433 

11 

Spica 

Antares 

Jupiter 

W. 
W. 
W. 

100  21  35 
54  27  48 
^5  34  55 

3076 
3074 
3185 

101  50  14 
55  56  29 
37    1  10 

3073 
3073 
3189 

103  18  56 
57  25  12 
38  27  32 

3079 
3071 
3184 

104  47  40 
58  53  57 
39  54    0 

3070 
3069 

3179 

15 

Sun 

a  Arietis 
Aldelmran 

W. 

E. 

E. 

23  21  50 
46  15  17 
77  54    0 

3399 
9969 

3096 

24  45  28 
44  44  50 
76  24  22 

3391 
9986 
3099 

26    9  15 
43  14  18 
74  54  37 

3314 

9860 
3018 

27  33  10 
41  43  40 
73  24  46 

3306 

9977 
3013 

16 

Sun 

a  Arietis 

Aldebanui 

Pollux 

W. 
E. 
E. 
E. 

34  35    4 

34    9  2<) 

65  53  56 

108  37  14 

3966 
9969 
9987 

9696 

35  59  55 

32  38  29 

64  23  27 

107    4  53 

3957 
9961 
9961 
9891 

37  24  57 

31    7  27 

62  52  51 

105  32  22 

3948 
9861 
9877 
9863 

38  50    9 

29  36  25 

61  22    9 

103  59  41 

3940 

9861   . 

9879 

9875 

17 

Sun 

a  Pegasi 
Alclebnran 
Pollux 

W. 
W. 
E. 
E. 

45  58  48 
27  55  51 
53  47  10 
96  13  39 

3193 
4059 
9950 
9833 

47  25    6 
29    633 
52  15  54 
94  39  53 

3183 
3934 
9946 
9884 

48  51  35 
30  19  18 
50  44  33 
93    5  56 

3173 

3884 

9849 

.    9814 

50  18  17 
31  35  55 
49  13    8 
91  31  46 

3163 
3797 
9838 

9605 

18 

Sun 

a  Peffasi 
Aldebanui 
Pollux 

W. 
W. 

E. 
E. 

57  34  59 
38    9  26 
41  35  20 
83  37  47 

3107 
3377 
9835 
9755 

59    3    0 

39  32    9 

40  3  45 

82    2  19 

3086 

3395 
9836 

9744 

60  31  15 
40  55  52 
38  32  12 
80  26  37 

3083 
3977 
9838 

9739 

61  59  45 
42  20  30 
37    043 
78  50  40 

9071 
9993 
9945 
9793 

19 

Sun 

a  Pesasi 
AldeKaran 
Pollux 
Regulus 

W. 

W. 

E. 

E. 

E. 

69  26    6 
49  35  37 
29  26    1 

70  47  10 
107  39  29 

3006 
3053 
3014 
9663 
9657 

70  56  11 
51    4  44 
27  36    6 
69    9  40 
106    1  52 

9883 
3099 

3049 
9651 
9646 

72  26  32 
52  34  29 
26  26  45 
67  31  54 
104  23  59 

9880 
9894 
3078 
9638 
9633 

73  57  10 
54    4  49 
24  58    8 
65  53  51 
102  45  49 

9965 
9866 

3194 
9685  ■ 

20 

Sun 

W. 

81  34  53 

9693 

83    7  21 

96n 

84  40    9 

9809 

86  13  17 

9847 

XVI. 
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- 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCElE). 

^■^          Star's  Kniiio 
OS                 and 
>4              Position. 

5 

Midnight. 

P.L. 

of 
Diff. 

xv»». 

P.L. 

of 
Diff. 

XViilb. 

P.L. 

of 
Diff. 

xxii>. 

P.L. 

of 
Diff 

1 

7     Spies 
*  VruuB 
1  a  Aquilfle 
'  Sun 

W. 

E. 
E. 
E, 

58  52  20 
36  34  11 
50  52  15 
58  28  41 

3016 
3506 
4481 
3390 

60  22  13 
35  13  53 
49  48    6 
57    6  23 

3069 

3515 
4556 

3406 

61  51  58 
33  53  45 
48  45    3 
55  44  13 

3090 
3999 
4696 
3419 

63  21  35 
32  33  45 
47  43    8 
54  22  1<^ 

3034 

3630 
4791 
3419 

8     Spica 
;  Aotarea 
i  Mart 

Veuufl 
1  aAquilie 

8U5 

W. 

W. 

W. 

E. 

E. 

E. 

70  48    5 

24  54    5 
17  12  44 

25  55  49 
42  53  13 
47  33  36 

3067 
3067 
3991 

5909 
3445 

72  17    7 
26  23    7 
18  32  45 
24  36  37 
41  59  43 
46  12  10 

3061 
3061 
3405 
3573 
5411 
3448 

73  46    4 
2/  52    4 
19  53  15 
23  17  33 
41    7  56 
44  50  48 

3065 

3475 
3580 
5664 
3498 

75  14  57 
29  20  57 
21  14    7 
21  58  37 
40  17  57 
43  29  30 

3067 
3067 
3458 
3589 
5734 
3456 

9  ;  Spica 
Aiitarca 
j  Man 

W. 
W. 
W. 
£. 

82  38  37 
:16  44  39 

28    2    8 
36  43  52 

3078 
3077 
3410 
3468 

84    7  14 
38  13  17 
29  24  13 
35  22  52 

3078 
9078 
3404 
3460 

85  35  50 
39  41  53 
30  46  25 
34    1  53 

3060 

3079 
3400 
3470 

87    4  24 
41  10  28 
32    8  42 
32  40  55 

3080 
3079 
3304 
3471 

10     Spica 
'  Aiitarea 
'  Mars 
!  Jupiter 
1  Suir 

W. 
W. 
W. 
W. 

E. 

94  27  11 
48  33  20 
39    1  23 
29  51    6 
25  56  21 

3079 
3078 
3375 
3990 
3473 

95  55  4(i 
50    1  56 
40  24    8 
31  \%  51 
24  35  27 

3079 
3078 
3371 
3913 
3473 

97  24  21 
51  30  32 
41  46  58 
32  42  45 
23  14  33 

3078 
3078 
3397 
3007 
3473 

98  52  57 
52  59    9 
43    952 
34    8  46 
21  53  39 

3077 
3076 
3385 
3900 
3479 

II     Spica 
,  Antarea 
'  Jupiter 

W. 
W. 

w. 

106  16  26 
60  22  44 
41  20  34 

3068 

3067 
3174 

107  45  15 
61  51  34 
42  47  14 

9000 
3065 
3160 

109  14    6 
63  20  27 
44  14    0 

9063 

3009 
3164 

110  43    1 
64  49  23 
45  40  52 

3960 
3060 
3150 

15      SD!f 

1  a  Aneda 

'  Aldebaraii 

I 

w. 

E. 
E. 

28  57  14 
40  12  58 
71  54  49 

3999 
9973 
3007 

30  21  27 
38  42  12 
70  24  45 

3990 
9960 
3008 

31  45  50 
37  11  21 
68  54  35 

3969 
9967 
9907 

33  10  22 
35  40  27 
67  24  19 

3074 
9964 
9908 

1 
16    SvfT 
1  a  Arietn 
'  AMehonui 
Pollux 

1 

E. 
E. 
E. 

40  15  31 

28    5  2:) 

51»  51  21 

102  26  50 

3931 
9969 
9967 
9806 

41  4r  4 
26  34  23 
58  20  27 

100  53  48 

3999 
9065 

9969 
9860 

43    6  47 
25    327 
56  49  27 
99  20  36 

3919 
9070 
9958 

9650 

44  32  42 
23  32  37 
55  18  21 
97  47  13 

3909 
9979 
9954 

9649 

17     Soif 
'  a  Femai 
;  AklcLKinin 
-  Polhix 

W. 
W. 

E. 
E. 

51  45  11 
32  50  14 
47  41  39 
89  57  24 

3159 
3640 
9997 
9796 

5;)  12  18 
34    8    5 
46  10    7 
88  22  49 

3141 
3565 
9935 
9786 

54  39  38 
35  27  18 
44  38  32 

8648    2 

3199 
3496 
9934 
9795 

56    7  12 
36  47  47 
43    6  56 
85  13    1 

3119 
3433 
9994 
9166 

18     8v9 
n  Pemi 
AJflebaFaii 
Polhix 

W. 

E. 
E. 

6:128  30 
4:1  46    0 
a5  29  2l 
77  14  29 

3060 
3103 
99S9 
9710 

64  57  30 
45  12  18 
33  58    8 
75  38    3 

3046 
3154 
9969 
9696 

66  26  46 
46  39  22 
32  27    8 
74    1  21 

3033 
3110 
9075 
9687 

67  56  18 
48    7    9 
30  56  24 
72  24  24 

• 

3090 
3065 
9999 

9675 

W    Sc» 
a  Ppcaai 
Aldebonn 
Polhix 
RegiiliM 

W. 

W. 

E. 

E. 

E, 

75  28    6 
55  35  44 
23  30  27 
64  15  30 
101     7  21 

9051 
9040 
3189 
9619 
9007 

76  59  20 
57    7  12 
22    3  56 
62  36  52 
99  28  36 

9997 
9915 
3957 
9500 
9503 

78  30  52 
58  39  12 
20  38  54 
60  57  56 
97  49  32 

9999 
9B00 
3354 

9586 
9560 

80    243 
60  11  44 
19  15  45 
59  18  42 
96  10  10 

9907 
9806 
3480 
8579 
9566 

ao    Sun 

1 

W. 

87  46  44 

9831 

89  20  31 

9616 

90  54  39 

9600 

9229    7 

8784 

36 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

5^ 

StAr's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

ol 

and 

Noon. 

of 

(lilt- 

of 

Vlh. 

of 

Dtfc. 

of     1 

20 

Position. 

Diff. 

Diff. 

Diff. 

DtlF.    ■ 

a  Pegasi 

W. 

O           /        « 

61  44  46 

3843 

O           /         ii 

63  18  18 

2891 

64  52  18 

8799 

6^26  47 

9778 

a  ArietJB 

W. 

18    8    9 

8759 

19  43  31 

9715 

21  19  51 

8675 

22  57    4 

8641   1 

Pollux 

E. 

57  39    9 

S559 

55  59  18 

8545 

54  19    8 

9538 

52  38  39 

8518 

Regulus 

E. 

94  30  29 

3553 

92  50  29 

8539 

91  10  10 

8S8S 

89  29  31 

9511 

21 

Sun 

W. 

94    3  56 

2768 

95  39    6 

8758 

97  14  37 

9736 

98  50  29 

8719  ; 

a  Arietis 

W. 

31  13  17 

3519 

32  54  14 

9491 

34  35  40 

8470 

36  17  a5 

9450 

Pollux 

E. 

44  11  22 

9448 

42  28  55 

8433 

40  46    8 

8419 

39    3    1 

940S   ■ 

Regulus 

E. 

81     1  16 

9438 

79  18  35 

8433 

77  35  33 

8408 

75  52  IQ 

8394 

22 

Sun 

W 

106  55  14 

9639 

108  33  16 

8634 

110  11  39 

9007 

111  50  24 

1 
8598 

a  Arietis 

W. 

44  53  57 

2359 

46  38  31 

3343 

48  23  29 

8385 

50    8  52 

9309  > 

Pollux 

E. 

30  22  26 

933S 

28  37  22 

8385 

26  51  59 

8314 

25    620 

flSOS 

Regulus 
Spjca 

E. 

67    9  53 

3319 

65  24  21 

3304 

63  38  27 

8969 

61  52  12 

9975 

E. 

121    9  56 

2380 

119  24  26 

3306 

117  38  35 

8391 

115  52  22 

9877 

23 

Sun 

VV. 

120    9  24 

3517 

121  50  14 

3503 

123  31  24 

8489 

125  12  53 

8175 

a  Arietis 

VV. 

59    1  33 

2233 

69  49  12 

8316 

62  37  13 

8804 

64  25  34 

9191 

Aldebanui 

W. 

29    4  30 

9533 

30  44  57 

8487 

32  26  29 

9445 

34    8  59 

9408 

Re|^uhm 
Spica 

E. 

52  55  41 

9905 

51    7  21 

8193 

49  18  42 

3179 

47  29  43 

8167 

E. 

106  56    0 

3906 

105    7  41 

8193 

103  19    3 

8180 

101  30    5 

8168 

24 

Sun 

VV. 

133  44  58 

3419 

135  28  15 

9409 

137  11  47 

8391 

138  55  34 

8389 

a  Arietis 

W. 

73  32    9 

8131 

75  22  21 

9190 

77  12  50 

9110 

79    3  34 

9101 

Aldeb.iraii 

VV. 

42  52  59 

9979 

44  39  39 

9859 

46  26  49 

8833 

48  14  28 

8816 

Regulus 

E. 

38  20  12 

9109 

36  29  27 

9090 

34  38  26 

9089 

32  47  10 

8080 

Spica 

E. 

92  20  41 

3109 

90  29  56 

9099 

88  38  56 

9090 

86  47  41 

9081 

1 

25 

a  Arietis 

VV. 

88  20  34 

8063 

90  12  32 

8056 

92    4  39 

2098 

93  56  53 

8047 

AUicbaraii 

VV. 

57  18  29 

3149 

59    8  14 

3139 

60  58  14 

8130 

6-2  48  27 

8198  ' 

Pollux 

w. 

13  42    7 

3115 

15  32  43 

8096 

17  23  49 

8079 

19  15  20 

8066 

Spica 

E. 

77  28  10 

2043 

75  35  42 

8U37 

73  43    6 

8039 

71  50  22 

8096 

A  u  tares 

E. 

123  21  58 

2043 

121  29  29 

3036 

119  36  51 

8031 

117  44    5 

9096  1 

26 

Aldebaran 

W. 

72     1  59 

2099 

73  53    0 

8097 

75  44    4 

8096 

77  35    9 

9096 

Pollux 

VV. 

28  36  42 

9033 

30  29  24 

3083 

32  22    9 

9030 

34  14  56 

8090 

Spica 

E. 

62  25  20 

9016 

60  32  11 

8016 

58  39    2 

9017 

56  45  54 

9018  { 

Aiitares 

E. 

108  18  53 

9015 

106  25  42 

8014 

104  32  30 

8015 

102  39  19 

8016 

27 

Aldebaran 

W. 

86  50    5 

9110 

88  40  49 

8116 

90  31  24 

8199 

92  21  49 

1 
8199 

Pollux 

VV. 

43  38  26 

3043 

45  30  53 

3048 

47  23  13 

9053 

49  15  24 

8060 

Spica 

E. 

47  21     7 

3035 

45  28  28 

8048 

43  35  59 

8048 

41  43  40 

8056 

Aiitares 

E. 

93  14  18 

3033 

91  21  36 

8039 

89  29    3 

8045 

87  36  39 

8059  ; 

Mars 

£. 

1 13  47  27 

8945 

112    0    7 

9851 

110  12  55 

2857 

108  25  52 

9964 

Jupiter 

E. 

114  53    7 

8098 

113    2    4 

8103 

111  11    9 

2109 

109  20  23 

8115 

28 

Aldebaran 

VV. 

101  30  45 

9178 

103  19  45 

8190 

105    8  27 

9804 

106  56  49 

9918 

Pollux 

W. 

58  33  24 

9104 

60  24  17 

3115 

62  14  54 

8186 

64    5  14 

8138 

Regulus 
Spica 

VV. 

21  37  59 

3099 

2:}  28  59 

9111 

25  19  42 

3183 

27  10    8 

8134 

E. 

32  25  15 

3103 

30  M  20 

9115 

28  43  43 

8197 

26  53  25 
72  45  31 

8139 

Antares 

E. 

78  17  46 

8098 

76  26  43 

[     9109 

74  35  58 

8181 

8133 

Mars 

E. 

f>9  a3  35 

8310 

97  47  50 

:      3333 

96    2  22 

8333 

94  17  11 

8346 

Jupiter 

E. 

100    9  22 

3158 

98  19  52 

8169 

96  30  38 

8181 

94  41  42 

8193 

1 
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AT  GREENWICH  APPARENT  NOON. 

1 

• 

THE  SUN'S 

Sidereal 
Time 

i 

9 

O 

1 

5 

1 
1 

1 

of  the 
Semi- 
diameter 
paMiDff 

the 

Merid. 

iau. 

Bquationof 

Time, 

tohe 

added  to 

Apparent 

Time, 

DiAfer 
Ihoor. 

Apparent 
Ki;;ht  A  ncenaiou. 

Diff.  for 
1  hour. 

Apparent 
Declination. 

Dlff.  for 
Ihonr. 

Semi- 
diameter. 

Thur. 

h      m       H 

22  50    6.97 

9.349 

S.   7°25  2i;3 

+57.06 

16 

10.30 

65.40 

m      s 

12  30.42 

a 
0.506 

Frid. 

2 

22  53  51.09 

9.389 

7    2  28.6 

57.38 

16 

10.05 

65.33 

12  18.02 

0.586 

Sat. 

3 

22  57  34.74 

9.310 

6  39  29.8 

57.56 

16 

9.80 

65.26 

12    5.13 

0.545 

Sun, 

4 

23     1  17.92 

9.298 

6  16  25.4 

57.79 

16 

9.55 

65.19 

11  51.79 

0.563 

Mon. 

5 

23     5    0.67 

9.274 

5  53  15.8 

58.00 

16 

9.29 

65.13 

11  38.03 

0.561 

Tues. 

6 

23    8  43.01 

9.856 

5  30     1.3 

58.80 

16 

9.03 

65.07 

1123.85 

0.596 

Wed. 

7 

23  12  24.94 

9.840 

5    6  42.2 

58.38 

16 

8.77 

65.01 

11    9.27 

0.614 

Thur. 

8 

23  16    6.51 

9.885 

4  43  19.0 

58.54 

16 

8.51 

64.95 

10  54.33 

0.689 

Frid. 

9 

23  19  47,73 

9.810 

4  19  52.0 

58.69 

16 

8.24 

64.90 

10  39.05 

0.644 

Sat. 

10 

23  23  28.63 

9.197 

3  56  21.6 

58.83 

16 

7.97 

64.85 

10  23.43 

0.667 

Sun, 

11 

23  27    9.21 

9.184 

3  32  48.1 

58.95 

16 

7.70 

64.80 

10    7.50 

0.670 

Mon. 

12 

23  30  49.49 

9.178 

3    9  12.1 

59.04 

16 

7.43 

64.76 

9  51.26 

0.688 

Tues. 

13 

23  34  29.48 

9.161 

2  45  34.0 

59.18 

16 

7.16 

64.72 

9  34.74 

0.693 

Wed. 

14 

23  38    9.21 

9.151 

2  21  54.2 

59.19 

16 

6.89 

64.68 

9  17.95 

0.703 

Thur. 

15 

23  41  48.69 

9.141 

1  58  13.0 

59.84 

16 

6.62 

64.64 

9    0.93 

0.713 

Frid. 

16 

23  45  27.95 

9.138 

1  34  30.8 

59.87 

16 

6.35 

64.61 

8  43.69 

0.788 

Sat. 

1-7 

23  49    6.99 

9.183 

1   10  48.0 

59.89 

16 

6.08 

64.58 

8  26.23 

0.731 

Sun, 

18 

23  52  45.83 

9.115 

0  47    4.9 

59.89 

16 

5.81 

64.55 

8    8.57 

0.739 

Mon. 

19 

28  56  24.48 

9.107 

S.   0  23  22.0 

59.88 

16 

5.54 

64.53 

7  50.72 

0.747 

Tues. 

20 

0    0    2.99 

9.101 

N.  0    0  20.3 

59.85 

16 

5.27 

64.51 

7  32.71 

0.753 

Wed. 

21 

0    3  41.37 

9.096 

0  24     1.6 

59.80 

16 

5.00 

64.50 

7  14.58 

0.758 

Thur. 

22 

0    7  19.61 

9.091 

0  47  41.5 

59.14 

16 

4.73 

64.48 

6  56.33 

0.763 

Frid. 

23 

0  10  57.76 

9.087 

1  11  19.7 

59.06 

16 

4.46 

64.47 

6  37.98 

0.767 

Sat. 

24 

0  14  35.83 

9.084 

1  34  55.9 

58.97 

16 

4.19 

64.46 

6  19.54 

0.770 

Sun. 

25 

0  18  13.83 

9.088 

1  58  29.7 

58.86 

16 

3.92 

64.46 

6    1.04 

0.778 

Mon. 

26 

0  21  51.79 

9.081 

2  22    0.8 

58.74 

16 

3.65 

64.46 

5  42.50 

0.773 

Tues. 

27 

0  25  29.75 

9.061 

2  45  29.0 

58.61 

16 

3.37 

64.46 

5  23.95 

0.773 

Wed. 

28 

0  29    7.72 

9.083 

3    8  53.9 

58.46 

16 

3.10 

64.46 

5   5.41 

0.771 

Thur. 

29 

0  32  45.73 

9.085 

3  32  15.2 

58.30 

16 

2.82 

64.47 

4  46.91 

0.769 

Frid. 

30 

0  36  23.80 

9.088 

3  55  32.3 

68.13 

16 

2.54 

64.48 

4  28.49 

0.766 

Sat. 

31 

0  40     1.94 

9.098 

4  18  45.2 

57.94 

16 

2.26 

64.50 

4  10.13 

0.768 

Still. 
Kon 

32 

0  43  40.18 

9.097 

N.  4  41  53.4 

+57.74 

16 

1.98 

64.51 

3  51.87 

0.757 

L— Mean  Time  of  the  S< 

smidiamet 

er  paaaing  may  be  f 

imndby  1 

mbtiaotiiig  (f.ie  from  th.  Sidera.1  Ttiat, 

1 

4-  preflxed  to  the  hoar 

ly  change 

of  declination,  lndi< 

sates  thai 

t  iivrUidM)liii.tt<nM  an  iiioreniii(. 

n. 
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• 

9 

M 

a 

1 

g 

^ 

* 

• 

5 

1 

^ 

%« 

o 

o 

1^ 

>i 

& 

& 

lliur. 

1 

Frid. 

2 

Sat. 

3 

Sun. 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Tliur. 

6 

Frid. 

9 

Sat. 

10 

Sun. 

11 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

16 

Sau 

17 

owit. 

18 

Mon. 

19 

Tiie«. 

20 

Wed. 

21 

Tliur. 

22 

Frid. 

23 

Sat. 

24 

Sun, 

25 

Mod. 

26 

Tufw. 

27 

Wed. 

28 

Thur. 

29 

Frid. 

30 

Sat. 

31 

ovn. 

82 

THE  SUN'S 


Right  A«sen«ioD. 


E     m       ii 

22  50  5.02 
22  53  49.18 

22  57  32.85 

23  1  16.07 
23  4  58.86 
23    8  41.24 

23  12  23.21 
23  16  4.82 
23  19  46.09 

23  23  27.03 
28  27  7.65 
28  30  47.97 

28  34  28.10 
28  38  7.77 
28  41  47.30 

28  45  26.61 
28  49  5.70 
28  52  44.59 

28  56  28.29 
0  0  1.84 
0    3  40.26 

0  7  18.55 
0  10  56.74 
0  14  34.86 

0  18  12.91 
0  21  50.92 
0  25  28.92 

0  29  6.93 
0  32  44.99 
0  36  23.11 
0  40  1.80 

0  43  39.58 


Diff.  for 
1  lionr. 


9.350 
9.330 
9.311 

9.993 
9.875 
9.258 

9.248 
9.287 
9.8^8 

9.199 
9.186 
9.174 

9.163 
9.153 
9.143 

9.134 
9185 
9.117 

9.109 
9.103 
9.09b 

9.093 
9.089 
9.086 

9.084 
9.083 
9.083 

9.085 
9.087 
9.090 
9.094 

9.099 


ApparetU 
DeoUnation. 


// 


S.   7  25  33iJ 

7  2  40.4 
6  39  41.4 

6  16  86.9 
5  53  27.1 
5  30  12.41 

5  6  53.1 
4  43  29.7 
4  20    2.4 

3  56  31.8 
3  32  58.1 
3    9  21.9 

2  45  43.5 
2  22  3.5 
1  58  21.9 

1  34  39.4 
1  10  56.3 
0  47  13.0 

S.   0  23  29.8 

N.  0    0  12.8 

0  23  54.4 

0  47  34.61 

1  11  13.1 
1  34  49.6 

1  58  23.7 

2  21  55.2 

2  45  23.8 

3  8  48.9 

3  32  10.4 

8  55  27.9 

4  18  41.1 

N.  4  41  49.6 


Diff.  for 
1  hoar. 


+57.07 
57.33 
57.57 

57.80 
58.01 
58.81 

58.39 
58.55 
58.70 

58.84 

do.90 

59.05 

59.13 
59.80 
59.85 

59.88 
59.30 
59.30 

59.89 
59.86 
59.81 

59.15 
59.07 

58.98 

58.87 
58.76 
58.68 

58.47 
58.31 
58.14 
57.95 

+57.75 


Eqnatiou  of 

Time, 

tobe 
tubtnuied 

fton% 

Mean 

Time. 


12  30.52 
12  18.12 
12     5.24 

11  51.90 
11  38.14 
11  23.96 

11  9.38 
10  54.44 
10  39.16 

10  23.54 

10    7.61 

9  51.87 

9  34.85 
9  18.06 
9     1.04 

8  43.80 
8  26.34 
8    8.67 

7  50.82 
7  32.81 
7  14.68 

6  56.42 
6  38.06 
6  19.62 

6  1.12 
5  42.57 
5  24.02 

5  5.48 
4  46.98 
4  28.55 
4  10.19 

3    51.92 


Diff.for 
Ihour. 


8 

0.506 
0.586 
0.545 

0.563 
0.581 
0.508 

0.614 
0.689 
0.644 

0.657 
0.670 
0.688 

0.693 
0.703 
0.713 

0.788 
0.731 
0.739 

0.747 
0.753 
0.758 

0.763 
0.767 
0.770 

o.m 

0.773 
0.773 

0.771 
0.769 
0.766 
0.768 

0.757 


Nan.— Tho  Swldhnnefr  tat  M«ui  Noon  nmy  bo  aMomod  tho  wmo  as  that  ffMr  Apparent  Kooo. 
+  preflzed  to  the  hoorlj  obaoge  of  deolination,  indioatet  that  loath  deolinatlooB  are  decreaaing. 


Sidereal 

Time 

or 

Right  Aeoensioii 

of 

ifean  Ban. 


h     m       s 

22  87  34.50 
22  41  31.06 
22  45  27.61 

22  49  24.17 
22  53  20.72 

22  57  17.28 

23  1  13.83 
23  5  10.38 
23  9  6.93 

23  13  3.49 
23  17  0.04 
23  20  56.60 

23  24  53.15 
23  28  49.71 
23  32  46.26 

23  36  42.81 
23  40  39.36 
23  44  35.92 

23  48  32.47 
23  52  29.03 
23  56  25.58 

0  0  22.13 
0  4  18.68 
0  8  15.24 

0  12  11.79 
0  16  8.35 
0  20  4.90 

0  24  1.46 
0  27  58.01 
0  31  54.56 
0  85  51.11 

0  39  47.67 


Diff.  for  1  hour. 
-l-9*.8565 
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m. 


a 
e 


o 

I 


1 

2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
'  30 
31 


o 

O 


60 
61 
62 

63 

64 
65 

66 
67 
68 

^  69 
70 
7J 

72 
73 
74 

75 
76 
77 

78 
79 
80 

81 
82 
83 

64 
85 
86 

87 
88 
89 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


True  LONGITUDE. 


341 
342 
343 


3  36.2 
3  43.0 
3  48.2 


344  3  51.9 

345  3  54.0 

346  3  54.3 

347  3  52.9 

348  3  49.9 

349  3  45.3 

350  3  39.0 

351  3  31.0 

352  3  21.2 

?53    3    9.6 

354  2  56.0 

355  2  40.5 

356  2  23.0 

357  2     3.4 

358  1  41.5 

359  1  17.4 

0  0  51.0 

1  0  22.3 

1  59  51.3 

2  59  17.8 

3  58  42.1 

4  58    4.1 

5  57  23.9 

6  56  41.4 

7  55  56.7 

8  55  9.9 

9  54  21.0 
10  53  30.2 


32     91        11  52  37.5     52  19.5 


?.' 


ti 


3  21.6 

3  28.3 

3  33.4 

3  36.9 

3  38.8 

3  39.1 

3  37.6 

3  34.5 

3  29.8 


3 
3 
3 

2 
2 
2 

2 
1 

1 


23.4 

15.3 

5.4 

53.6 
39.9 
24.3 

6.7 
47.0 
25.0 


1  0.8 
0  34.3 
0    5.5 

59  34.4 
59  0.9 
58  25.0 

57  46.9 
57  6.5 
56  23.9 

55  39.1 
54  52.2 
54  3.2 
53  12.3 


Diff.  for 
1  boor. 


50.32 
50.25 
50.19 

50.12 
50.05 
49.98 

49.91 
49.84 
49.77 

49.70 
49.63 
49.55 

49.47 
49.39 
49.31 

49.23 
49.14 
49.05 

48.95 
48.85 
48.76 

48.66 

48.56 
48.46 

48.37 

48.27 
48.18 

48.09 
48.00 
47.92 
47.84 


147.76 


LATITUDE 


tt 


-0.14 
0.27 
0.37 

0.46 
0.51 
0.55 

0.55 
0.50 
0.44 

0.34 

0.24 

-0.11 

+0.02 
0.16 
0.29 

0.42' 

0.52 

0.61 

0.66 
0.69 
0.67 

0.61 
0.55 
0.45 

0.35 

0.23 

-fO.lO 

-0.04 
0.15 
0.26 
0.35 

-0.41 


Logarithm 

of  the 

RAdins  Vector 

of  the 

Earth. 


9.9962688 
.9963B04 
.9964936 

.9966082 
.9967220 
.9968413 

.9969594 
.9970783 
.9971979 

.9973180 
.9974385 
.9975594 

.9976804 
.9978013 
.9979222 

.9980430 
.9981638 
.9982846 

.9984054 
.9985263 
.9986473 

.9987686 
.9988903 
.9990125 


DUr.  for 
1  hour. 


+46.1 
46.8 
47.4 

48.0 
46.5 
49.0 

49.4 
49.7 
49.9 

50.1 
50.3 
50.4 

50.4 
50.4 
50.4 

50.4 
50.3 
50.3 

50.4 
50.4 
50.5 

50.6 
50.8 
51.0 


.9991352  51.2 

.99925831  51.4 

.9993820  51.7 

.9995064  59.0 

.9996315 1  52.2 

.9997572 !  52.4 

9.9998836  52.6 

I 

0.0000105  +52.8 


KOTB :  A  correipooda  to  the  tnte  equinox  of  ttie  dato,  A'  to  the  mean  equinox  of  Jaaoiviy  Od. 


Mean  Time 

of 
Sidereal  Oh. 


"Ti      in       B 

1  22  12.00 
1  18  16.09 
1  14  20.18 

1  10  2iSl8 
1  6  28.36 
1     2  32.45 

0  58  36.54 
0  54  40.63 
0  50  44.73 

0  46  48.83 
0  42  52.92 
0  38  57.01 


0  35 
0  31 
0  27 


1.10 
5.19 
9.28 


0  23  13.38  I 
0  19  17,47 
0  15  21.56 


^23 


0  11  25.65 

0    7  29.73 

3  33.84] 

59  37.93 


23  55  42.02 
23  51  46.11 
23  47  50.21 

23  43  54.30 
23  39  58.39 
23  36    2.49 

23  32  6.57 
23  28  10.66 
23  24  14.75 
23  20  18.84 

23  16  22.95 


DHL  for  1  hour. 
— 9*.829tf 
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GREENWICH  MEAN  TIME. 


a 
I 

I 

a 


THE  MOON'S 


8XMIDIAMXTXR. 


HORIZONTAL   PARALLAX. 


MXRIDIAII  PASSAGK. 


AGK. 


1 
2 

3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
81 

32 


Noon. 


// 


16  19.3 
16  5.4 
15  50.1 

15  34.8 
15  20.6 
15  8.5 

14  58.8 
14  51.7 
14  47.4 

14  45.6 
14  46.2 
14  48.8 

14  53.0 

14  58.5 

15  4.9 

15  12.0 
15  19.7 
15  27.9 

15  36.3 
15  45.1 

15  54.0 

16  3.0 
16  11.3 
16  18.5 

16  23.6 
16  25.9 
16  24.8 

16  20.0 
16  11.9 
16  0.9 
15  48.0 

15  34.7 


Midnight. 


Koon. 


// 


16  12.6 
15  57.8 
15  42.4 

15  27.5 
15  14.3 
15  3.3 

14  54.9 
14  49.2 
14  46.2 

14  45.6 
14  47.3 
14  50.7 

14  55.6 

15  1.6 
15  8.4 

15  15.8 
15  23.7 
15  32.0 

15  40.7 
15  49.5 

15  58.5 

16  7.3 
16  15.0 
16  21.3 

16  25.1 
16  25.8 
16  22.9 

16  16.3 
16  6.7 
15  54.6 
15  41.4 


It 


59  47.4 
58  56.4 
58  0.3 

57  4.2 
56  12.2 
55  27.5 

54  51.7 
54  25.8 
54  9.9 

54  3.5 
54  5.6 
54  15.1 

54  30.5 

54  50.6 

55  14.3 

55  40.5 

56  8.8 

56  38.6 

57  9.8 

57  42.0 

58  14.9 

58  47.5 

59  18.2 

59  44.4 

60  3.3 
60  11.8 
60  7.8 

59  50.3 
50  20.2 
58  39.8 
57  52.9 


Difll  for 
Ihonr. 


15  28.0     57     3.7 


-1.94 
2.87 
2.37 

2.28 
2.03 
1.69 

1.29 
0.87 
0.46 

-0.08 

+0.25 

0.53 

0.76 
0.92 
1.04 

1.14 
1.21 
1.27 

1.33 
1.36 
1.37 

1.34 
1.20 
0.96 

0.59 
+0.10 
-0.45 

1.00 
1.49 
1.85 
2.03 

• 

-2.05 


Midnight. 


u 


59  22.9 
58  28.7 
57  32.0 

56  37.5 
55  48.8 
55    8.4 

54  37.5 
54  16.6 
54    5.6 

54  3.6 
54  9.5 
54  22.1 

54  40.0 

55  2.1 
55  27.1 

55  54.4 

56  23.5 

56  54.0 

57  25.8 

57  58.4 

58  31.3 

59  3.3 
59  32.0 

59  55.0 

60  9.0 
60  11.4 
60    0.7 


Diff.  for 
1  bonr. 


-2.14 
2.35 
2.35 

2.17 
1.86 
1.49 

1.08 

0.66 

-0.27 

+0.09 
0.40 
0.64 

0.84 
0.99 
1.09 

1.18 
1.24 
1.30 

1.34 
1.37 
1.36 

1.28 
1.10 
0.79 

+0.36 

-0.17 

0.73 


59  36.7 

1.26 

59     1.1 

1.69 

58  16.9 

1.96 

57  28.4 

2.06 

56  39.4 

-J  .99 

h      m 

14    2.5 

14  51.2 

15  40.9 

16  32.0 

17  24.5 

18  17.6 

19  10.3 
20.    1.4 

20  50.1 

21  36.2 

22  19.8 

23  1.5 

23  42.2 

6 

0  22.8 

1  4.3 

1  47.8 

2  34.5 

3  25.4 

4  20.7 

5  20.0 

6  21.6 

7  23.0 

8  22.1 

9  17.8 

10  10.3 

11  0.3 

11  49.2 

12  38.0 

13  27.9 

14  19.4 

15  12.6 


Diff:  for 
Ihoor. 


m 
2.02 

2.05 

2.10 

2.16 
2.20 
2.21 

2.17 
2.08 
1.97 

1.86 
1.77 
1.71 

1.69 

1.70 

1.76 

1.88 
2.03 

2.22 

2.40 
2.54 

2.58 
2.52 
2.39 

2.25 
2.13 
2.05 

2.03 
2.05 
2.11 
2.18 

2.25 


Noon. 


d 

16.1 
17.1 
18.1 

19.1 
20.1 
21.1 

22.1 
23.1 
24.1 

25.1 
26.1 
27.1 

28.1 

29.1 

0.4 

1.4 
2.4 
3.4 

4.4 
5.4 
6.4 

7.4 

8.4 
9.4 

10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  ABoennloii. 


I>iff. 
for  1  ID. 


Deolinatloii. 


DHL 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Id 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


THURSDAY  1. 


h    m 

12  12 
12  14 
12  16 
12  18 
12  2] 
12  23 
12  25 
12  27 
12  29 
12  31 
12  33 
12  S5 
12  38 
12  40 
12  42 
12  44 
12  46 
12  48 
12  50 
12  52 
12  54 
12  57 

12  59 

13  1 


■ 

■ 

30.50 

9.1300 

38.36 

9.1990 

46.07 

9.1980 

53.72 

9.1970 

1.31 

9.1969 

8.86 

9.1966 

16.:i8 

9.1950 

23.86 

9.1944 

31.31 

9.1940 

38.74 

9.1937 

4().t5 

9.1933 

53.53 

9.1999 

O.J)0 

9.1997 

8.26 

9.1997 

15.62 

9.1997 

22.98 

9.1997 

30.34 

9.1996 

37.71 

9.1930 

45.10 

9.1839 

52.50 

9.1:135 

5Ui)2 

9.1938 

7.36 

9.1949 

14.83 

9.1946 

22.34 

9.1954 

s. 


5 


3 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
7 
7 
7 
7 
8 
8 
8 
8 
9 
9 
9 
a  10 


FRIDAY  2. 


41 
58 
15 
32 
49 
6 
23 
40 


2.6 
10.7 
16.3 
19.4 
19.9 
17.8 
12.9 
5.1 
.56  54.3 
13  40.5 
30  23.5 
47  3.3 
.39.7 
12,7 
42J2 
8.2 
9  30.5 
25  49.0 

a6 

14.3 
21.0 
23.7 
46  22.2 
2  1&4 


3 
20 
36 
53 


42 
58 
14 
30 


n 
17.154 

17.114 

17JI79 

17.090 

16.987 

16.949 

16.804 

16.845 

16.795 

16.743 

16.600 

16.635 

16.676 

16.591 

16.489 

16.409 

16340 

16J978 

16.911 

16.145 

16.076 

16J>10 

15.839 

15.867 


Hour. 


Right  AaoenaioB. 


mtL 

forlm. 


DecliiiatloiL 


linrlm. 


SATUBDAY  3. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m 
13  54 
13  57 
13  59 


14 
14 
14 
14 


1 
3 
5 
7 


14  10 
14  12 
14  14 
14  16 
14  18 
14  20 
14  23 
14  25 
14  27 
14  29 
14  31 
14  34 
14  36 
14  38 
14  40 
14  42 
14  45 


■ 

8 

50.80 

9.1080 

0.34 

9.1500 

9.99 

9.1618 

19.75 

9.1637 

29.63 

9.1657 

39.64 

9.1678 

49.77 

9.1608 

0.02 

9.1719 

10.40 

9.1741 

20.91 

9J769 

31.55 

9.1784 

42.32 

9.1807 

53J23 

9a8ao 

4.27 

9.18Sa 

15.45 

9a87S 

26.76 

9.1807 

38.21 

9.1090 

49.80 

9.1949 

1.52 

9.1965 

13^ 

9.1860 

25.39 

9.9013 

37.54 

9J9097 

49.83 

9J9060 

2^26 

8J064 

o 

6 


6 
6 
6 
7 
7 
7 
7 
7 


13 

26 

40 

53 

7 

20 

33 

46 

59 

8  12 

8  24 

8  37 

8  49 
2 

14 

9  26 
9  38 
9  50 

20  2 
20  13 
20  25 
20  36 
20  47 
8.20  59 


9 
9 


11.3 
49J2 
21.0 
46.6 
5.9 
18.9 
25.4 
25.5 
19.1 

a2 

46.7 
20.4 
47.4 

7.6 
21.0 
27.5 
27.1 
19.7 

5.2 
43.6 
14.9 
39.0 
55.8 

5.4 


SUNDAY  4. 


0 

13    3  29.88 

9.1960 

S.10  18    6.3 

15.705 

0 

14  47  14.84 

9JI106 

S.21  10    7.7 

1 

13    5  37.46 

9.1967 

10  33  51.8 

15.791 

1 

14  49  27.56 

9.9139 

21  21    2.6 

2 

13    7  45.09 

9.1975 

10  49  32.8 

154M6 

2 

14  51  40.42 

9J91S5 

21  31  50.0 

3 

13    9  52.76 

9.1983 

11    5    9.3 

15.560 

3 

14  53  53.42 

9.9178 

21  42  29.9 

4 

13  12    0.48 

9.1999 

11  20  41.1 

15.491 

4 

14  56    6.56 

9.9909 

21  53    2J3 

5 

13  14    8.26 

9.1309 

11  36    8.2 

15.419 

5 

14  58  19.85 

9.9997 

22    3  27.1 

6 

13  16  16.10 

9.1319 

11  51  30.5 

15.331 

6 

15    0  33.28 

9il9S0 

22  13  44.4 

7 

13  18  24.00 

9.1399 

12    6  47.9 

15.940 

7 

15    2  46.85 

9.9973 

22  23  54.0 

8 

13  20  31.97 

9.1333 

12  22    0.4 

15.167 

8 

15    5    0.56 

9.9997 

22  33  55.9 

9 

13  22  40.00 

1.1344 

12  37    7.9 

15.083 

9 

15    7  14.41 

9J8390 

22  43  50.0 

10 

13  24  48.10 

9.1357 

12  52  10.3 

14J»8 

10 

15    9  28.40 

9J043 

22.'>3  3a4 

11 

13  26  .56.28 

9.1370 

13    7    7.6 

14.011 

11 

15  11  42.5:3 

9.9067 

23    3  15.0 

12 

13  29    4.54 

9.1383 

13  21  59.6 

14.833 

12 

15  13  56.80 

9.9388 

23  12  45.7 

13 

13  31  12.88 

9.1397 

13  :)6  46.3 

14.794 

13 

15  16  11.20 

9.9419 

23  22    8.5 

14 

13  33  21.30 

9.1411 

13  51  27.7 

14j644 

H 

15  18  25.74 

9iM35 

23  31  23.4 

15 

13  35  29.81 

9.1496 

14   6   a6 

14J53 

15 

15  20  40.42 

9.9457 

23  40  30.4 

16 

13  37  38.41 

9.1449 

14  20  34.0 

14.461 

16 

15  22  55.23 

9.9479 

23  49  29.4 

17 

13  39  47.11 

9.1457 

14  34  58i^ 

14J67 

17 

15  25  10.17 

9.9509 

23  58  20.3 

18 

13  41  55iK) 

9.1473 

14  49  18.1 

14.379 

IS 

15  27  25.25 

9.9594 

24   7   ai 

19 

13  44    4.79 

9.1490 

15    8  31.6 

14.177 

19 

15  29  40.46 

9.9545 

24  15  37.8 

20 

13  46  13.78 

9.1507 

15  17  39.3 

14.080 

20 

15  31  55.79 

9J9566 

24  24    4.4 

9  21 

13  48  22.87 

9.1594 

15  31  41.2 

434»89 

21 

15  34  11.25 

9J9587 

24  32  22.9 

22 

13  50  32.07 

9.1549 

15  45  37.2 

13.884 

22 

15  36  26.a3 

9.9607 

24  40  33.1 

23 

13  52  41.38 

9.1561 

15  59  27.3 

13^784 

23 

15  38  42.53 

9.9697 

24  48  35.1 

24 

13  54  50.80 

9.1580 

S.16  13  11.3 

13d60 

24 

15  40  58.35 

9.9647 

S.24  56  28^ 

1S.683 
13.561 
13.478 
13.374 
13J980 
13J69 
134S5 
lt.M7 
19.890 
19.730 
19.618 
19.500 
19J83 


19.198 
19j051 
11.936 
llwB17 
11.600 
11.581 
11.409 
11.341 
11.990 


10.663 

10.796 

10.303 

10.477 

10.351 

10.994 

10.006 

9J67 

9.638 

0.706 

9.577 

9.446 

0.314 

9.189 


8.781 
6j646 

8.511 
8J1tt 
8.939 
8.108 
7.065 
7.897 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
for  1  m. 

DedisMtion. 

Diff. 
for  1  ni. 

Hotir. 

RightAsoensioo. 

Diit 
for  1  m. 

BeoUnAtion. 

]>ifl. 
forlm. 

pp 

IIDAI 

r  9. 

SUNDAY  11. 

1 

h     m      8 

■ 

O          /           // 

// 

h    m      • 

n 

Q          /          It 

/I 

0 

19  18  »).38 

9.i6ai 

S.26  30  11.1 

5Jie9 

0 

20  57  30.71 

1.9636 

S.  19  56  42.8 

10.566 

1 

19  20  39.05 

9.1689 

26  24  32.5 

5.703 

1 

20  59  28.41 

1.9597 

19  46    9.8 

10.509 

'2 

19  22  48.48 

9.1559 

26  18  46.7 

5.893 

2 

21     1  25.88 

1.9559 

19  35  31.8 

10.674 

8 

19  24  57.67 

9.1519 

26  12  53.8 

5.949 

3 

21     3  2:3.12 

1.9591 

19  24  48.9 

10.755 

4 

J  9  27    6.62 

9.1471 

26    6  S:a 

6.061 

4 

21     5  20.13 

1.9483 

19  14     1.2 

10.696 

5 

19  29  15.32 

9.1430 

26    0  46.5 

6.179 

5 

21    7  16.91 

1.9445 

19    3    8.6 

10.916 

6 

19  31  23.78 

9.13S8 

25  54  32.2 

6.997 

6 

21 .  9  13.47 

1.9408 

18  52  11.3 

10.964 

7 

19  33  31.99 

9.1346 

25  48  10.9 

6.413 

7 

21  11     9.81 

1.9379 

18  41     9.3 

114979 

8 

19  :35  39.95 

9.1307 

25  41  42.7 

6.att8 

8 

21  13    5.93 

1.9936 

18  30    2.6 

11.150 

9 

19  37  47.67 

9.1968 

25  35    7.6 

6.643 

9 

21  15    1.84 

1.9300 

18  18  51.3 

11.9B7 

10 

19  39  55.14 

9.199:) 

25  28  2.5.6 

6.757 

10 

21  16  57.53 

1.9964 

18    7  a5.4 

iijan 

11 

19  42    2.35 

9.1181 

25  21  36.8 

6.870 

11 

21  18  53.01 

1.9999 

17  56  15.0 

11.357 

12 

19  44    9.31 

9.1139 

25  14  41.2 

6.983 

12 

21  20  48.28 

1.9194 

17  44  50.2 

11.451 

13 

19  46  16.02 

9.1097 

25    7  ;J8.8 

7.065 

13 

21  22  43.34 

1J)160 

17  33  20.9 

11.594 

14 

19  48  22.48 

9.1055 

25    0  29.8 

7JX» 

14 

21  24  38.20 

1.9196 

17  21  47^ 

11.507 

15 

19  50  28.68 

9.1019 

24  53  14.2 

7.315 

15 

21  26  32.85 

14)069 

17  10    9.3 

11UM9 

lii 

19  52  34.63 

9.0970 

24  45  52.0 

7.495 

16 

21  28  27.30 

1.9059 

16  58  27.0 

11.740 

17 

19  54  40.32 

9.C997 

24  38  23.2 

7.534 

17 

21  30  21.56 

1.9097 

16  46  40.5 

11.610 

18 

19  56  45.75 

9.0884 

24  30  47.9 

7.649 

18 

21  32  15.62 

1.8094 

16  34  49.8 

11.679 

19 

19  58  50.93 

9.0841 

24  23    (J.2 

7.749 

19 

21  34    9.49 

1.8903 

16  22  55.0 

11.947 

20 

20    0  55.85 

9.0796 

24  15  18.0 

7.8S6 

20 

21  36    ai7 

1.8931 

16  10  56.1 

194N5 

21 

20    3    0.51 

9.0756 

24    7  2a5 

7.961 

21 

21  87  .56.66 

1.8900 

15  58  53.2 

19J» 

22 

20    5    4.92 

9.0713 

23  59  22.7 

8.066 

22 

21  39  49.97 

1.8870 

15  46  46.3 

19.148 

23 

20    7    f).07 

9.0670 

S.23  51  15.6 

8.171 

23 

21  41  43.10 

1.6839 

S.15  34  35.51 
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2.2096 

9  22  26.2 

16.648 

13 

12  17  39.31 

2.1949 

4  21  13.0 

IBMS- 

14 

10  36  33.52 

2.2060 

9    5  45.8 

16.698 

14 

12  19  40.81 

9.1951 

4  38  11.2 

lft.852* 

15 

10  38  45.77 

2.2094 

8  49    2.4 

16.747 

15 

12  21  54.32 

9.1953 

4  55    7,2 

16.914 

IG 

10  40  57.81 

2.1990 

8  32  16^ 

16.793 

16 

12  24     1.84 

2.1955 

5  12    0.9 

16.876  1 

17 

10  43    9.65 

8.1957 

8  15  27.3 

16.836 

17 

12  26    9.38 

2.1259 

5  28  52.3 

16.636  ' 

18 

10  45  21.29 

2.1924 

7  .58  35.9 

16.t78 

18 

12  28  16.9.5 

2.1264 

5  45  41.2 

10.793 

19 

10  47  :i2.74 

2.1892 

7  41  42.0 

16.918 

19 

12  30  24.,55 

2.1268 

6    2  27.5 

16.750 

20 

10  49  4:^.99 

2.1H60 

7  24  45.7 

16.957 

20 

12  32  32.17 

2.1273 

6  19  11.2 

16.705 

21 

10  51  ,55.06 

2.1  SW 

7    7  47.2 

16.993 

21 

12  34  39.83 

2.1280 

6  35  .52.1 

ItMS 

2^2 

10  54     5.95 

2.1eO0 

6  50  46.5 

17.028 

22 

12  36  47.53 

2.1287 

6  52  30.2 

16.610 

23 

10  r^G  KUUi 

2.1771 

6  33  43.8 

17.061 

23 

12  38  5,5.27 

2.1904 

7    9    5.3 

16.560 

24 

10  58  27.20 

2.1743 

N.  6  16  39.2 

17.093 

24 

12  41    3.06 

2.1309 

S.  7  25  37.4 

10.609  , 
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I 

GREENWICH  MEAN  TIME. 

LTftTAR  DISTAirOEU. 

Star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

IlPi 

of 

V|h. 

of 

fX>' 

of 

Poeition. 

Diff. 

TsTis 

Dlff. 

Dur. 

Diff. 

Pollux 

W. 

0        *       /' 

73  13    0 

9900 

99Si 

76  48  13 

9937 

78  35  45 

9953 

Regulus 

W. 

36  17  28 

S909 

38    5  52 

9917 

39  53  54 

9933 

41  41  32 

9940 

Antares 

E. 

63  38    7 

9909 

61  49  42 

9917 

60    1  40 

9933 

58  14    2 

9949 

Mars 

E. 

85  36    7 

9418 

83  52  58 

9433 

82  10  11 

9150 

80  27  48 

9467 

Jupiter 

E. 

85  41  50 

9909 

83  54  55 

8978 

82    8  23 

9994 

80  22  15 

9810 

2 

Pollux 

W. 

87  27  20 

9339 

89  12  23 

9356 

90  57    1 

9375 

92  41  IS 

9»3 

ReguluB 

W. 

50  33  37 

9335 

52  18  46 

9359 

54    3  30 

9971 

55  47  47 

9389 

Antares 

E. 

49  21  56 

9335 

47  36  47 

9353 

45  52    4 

9371 

44    7  47 

9389 

Jupiter 

E. 

71  37  40 

9398 

69  54    2 

SM16 

68  10  50 

9435 

66  28    5 

MM 

Mors 

E. 

72    2    1 

9558 

70  22    8 

9577 

68  42  42 

9S96 

67    3  42 

9615 

a  AquilsB 

E. 

101  35  16 

3114 

100    7  24 

3194 

98  39  44 

3135 

97  12  17 

3148 

d 

Pollux 

W. 

101  15  32 

9486 

102  57    5 

9505 

104  38  11 

9994 

106  18  51 

9543 

Regulus 

W. 

64  22  38 

94n 

66    4  17 

9500 

67  45  30 

9590 

69  26  16 

9536 

Ad  tares 

E. 

35  32  59 

9489 

33  51  21 

9509 

32  10  10 

9590 

30  29  25 

9539 

Jupiter 

E. 

58    1    6 

9551 

56  21    4 

9579 

54  41  30 

9091 

53    2  2a 

9619   , 

Mars 

E. 

58  55  23 

9716 

57  19    4 

9TJ7 

55  43  13 

9757 

54    7  49 

sns 

a  AquilGD 

E. 

89  59  17 

3999 

88  33  42 

3948 

87    8  31 

3970 

85  43  45 

3999 

Sun 

E. 

130  31  56 

9B13 

128  57  45 

9833 

127  24    0 

9854 

125  50  42 

9674 

4 

Regius 
Spica 

W. 

77  43  43 

9630 

79  21  57 

9649 

80  59  46 

9686 

82  37  11 

9684 

W. 

23  45  20 

9630 

25  23  22 

9655 

27     1    2 

9679 

28  38  19 

9689 

Jupiter 

E. 

44  53  42 

9713 

43  17  20 

9734 

41  41  25 

9756 

40    5  58 

9775 

Mars 

E. 

46  17  30 

9880 

44  44  46 

9901 

43  12  28 

9991 

41  40  36 

9949 

a  Aquils 

£. 

78  46  39 

3416 

77  24  43 

3446 

76    3  18 

3475 

74  42  26 

3506 

Sun 

E. 

118  10  37 

9973 

116  39  51 

9903 

115    9  30 

3013 

113  39  33 

3031 

5 

Regulus 

W. 

90  38  29 

9760 

92  13  38 

9784 

93  48  27 

9600 

95  22  55 

9815 

Spica 

W. 

36  39    7 

9779 

38  14  12 

9768 

39  48  56 

9803 

41  23  20 

9818 

Jupiter 

E. 

32  15  35 

9e«Q 

30  42  54 

9906 

29  10  43 

9930 

27  39    2 

9954 

Mars 

E. 

34    7  43 

3044 

32  38  25 

3065 

31    9  33 

3086 

29  41    6 

3108 

a  Aquiln 

E. 

68    6  54 

3675 

66  49  40 

3719 

65  33    6 

3759 

64  17  14 

3799 

Son 

E. 

106  15  33 

3193 

104  47  51 

3141 

103  20  31 

3158 

101  53  31 

3173 

ti 

Regulus 

W. 

103  10  28 

9886 

104  43    5 

9889 

106  15  25 

9919 

107  47  29 

9894 

Spfca 

W. 

49  10  37 

9888 

50  43  11 

9901 

52  15  29 

9913 

53  47  31 

9996 

a  Aquilee 

E. 

58    9    2 

4098 

56  57  50 

4089 

55  47  31 

4139 

54  38    7 

4199 

Sun 

E. 

94  43  17 

3951 

93  18    8 

3965 

91  53  16 

3979 

90  28  40 

3999 

7 

Spica 

W. 

61  24    0 

9980 

62  54  38 

9980 

64  25    5 

9998 

65  55  20 

3006 

Antares 

W, 

15  30  10 

9989 

17    0  45 

9991 

18  31    9 

9009 

20    1  23 

3008 

a  Aquile 

E. 

49    6  21 

4563 

48    3  24 

4650 

47     1  42 

4745 

46    1  20 

4848 

Sun 

E. 

8:3  29  18 

3351 

82    6    6 

3361 

80  43    5 

3371 

79  20  15 

3380 

8 

Spica 

W. 

73  24  10 

3049 

74  53  31 

3048 

76  22  44 

3063 

77  51  51 

3958 

Antares 

W. 

27  30    8 

3049 

28  59  29 

3048 

30  28  42 

3053 

31  57  49 

3058   , 

Sun 

E. 

72  28  35 

3490 

71    6  41 

3496 

69  44  54 

3439 

68  23  14 

3437 

9 

Spica 

W. 

85  16    7 

3076 

86  44  46 

3078 

88  13  22 

3080 

89  41  5a 

3088 

Antares 

W. 

39  22    7 

3076 

40  50  4G 

3078 

42  19  23 

3070 

43  47  58 

3081 

Jupiter 

W. 

17    7  44 

3331 

18  31  20 

3305 

19  55  26 

3989 

21  19  58 

3964 

Murs 

W. 

13    0    7 

3587 

14  18  55 

3543 

15  38  32 

3508 

16  58  47 

3483 

XIV, 
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t 

OBEENWIOH  MEAN  TIME. 

LUNAR  DI8TAKCE& 

Star's  KftB 

16 

P.L. 

P.L. 

P.L, 

P.L, 

awl 

Midnight 

of 

XVh. 

of 

XVUlii. 

of 

xxr>. 

of 

PoaltioB. 

^ 

Dur. 

Diff. 

Diff. 

,  Dur. 

1 
1 

1 

PoUoz 

w. 

80  22  si 

am 

82    0  37 

8B86 

8^55  57 

9804 

Oil! 

85  41  51 

9391 

Rcgulus 

w. 

43  28  46 

9966 

45  15  36 

8S8i 

47    2    2 

8300 

4848    2 

9317 

AuttWM 

£. 

56  26  47 

9986 

54  39  57 

99Si 

52  53  31 

9300 

51    7  31 

9317 

1  Man 

£. 

78  45  49 

S4» 

77    4  14 

9509 

75  23    4 

9S81 

73  42  20 

9538 

Jupiter 

1 

£. 

78  86  30 

9387 

76  51  10 

9944 

75    6  14 

9300 

73  21  44 

9360 

9  ;  FbUux 

W. 

94  24  57 

9419 

96    8  15 

9430 

97  51    7 

9440 

99  33  33 

8407 

Regulufl 
AntaraB 

W. 

57  31  38 

9407 

59  15    3 

9496 

60  58    1 

9444 

62  40  3^ 

9403 

E. 

42  23  56 

M06 

40  40  32 

9496 

38  57  34 

9445 

37  15    3| 

0404 

1  Jupifflr 

£. 

64  45  47 

9«n 

63    3  56 

9499 

61  22  32 

9519 

59  41  35 

9539 

E. 

65  25    8 

9835 

63  47    1 

9685 

62    9  21 

9075 

60  32    8 

9000 

1  a  Aqiiii» 

E. 

95  45    5 

3101 

94  18    9 

3177 

92  51  32 

3103 

91  25  14 

3910 

3     Pollux 

W. 

107  59    4 

9801 

109  38  52 

9600 

111  18  14 

9588 

112  57  11 

«18 

ReguliM 

W. 

71    6  37 

9M6 

72  46  32 

9575 

74  26    1 

9S83 

76    5    5 

9819 

1  Antftves 

E. 

28  49    6 

9868 

27    9  13 

9577 

25  29  47 

9600 

23  50  46 

9014 

'  Jupiter 

£. 

51  23  44 

9639 

49  45  32 

9668 

48    7  48 

9079 

46  30  31 

9089 

I  Man 

E. 

52  32  52 

9708 

50  58  22 

9818 

49  24  18 

9638 

47  50  41 

9860 

'  aAotiiln 

E. 

84  19  24 

3315 

82  55  30 

3398 

81  32    4 

3304 

80    9    6 

3301 

8«N 

E. 

124  17  50 

9S94 

122  45  24 

9014 

121  13  23 

9935 

119  41  48 

9954 

4     KeguliM 

W. 

84  14  12 

9701 

85  50  50 

9719 

87  27    5 

9735 

89    258 

97S8 

.Spica 

W. 

30  15  13 

9700 

31  51  45 

9793 

33  27  54 

9740 

35    3  41 

97S0 

>  Jupiter 

E. 

38  30  58 

9787 

36  56  26 

9818 

35  22  21 

9639 

33  48  44 

9861 

1  Man 

£. 

40    9  10 

9809 

38  38  10 

9869 

37    7  35 

3003 

35  37  26 

3094 

1  a  Aquils 

E. 

73  22    8 

3537 

72    2  25 

3570 

70  43  18 

3603 

69  24  47 

3036 

Son 

E. 

112    9  59 

aOBO 

110  40  48 

3608 

109  12    1 

3087 

107  43  36 

3105 

5     Regukta 
1  Spfea 

W. 

96  57    4 

9630 

98  30  53 

9645 

100    4  23 

9658 

101  37  34 

f 
9873 

W. 

42  57  25 

9833 

44  31  10 

9647 

46    4  37 

9661 

47  37  46 

9675 

1 

Jupiter 

E. 

26    7  52 

9961 

24  37  15 

3006 

23    7  12 

3038 

21  37  47 

3073 

Man 

E. 

28  13    G 

3199 

26  45  32 

3180 

25  18  25 

3175 

23  51  46 

3199 

a  Aquils 

E. 

63    2    4 

3830 

61  47  39 

3680 

60  33  59 

3896 

59  21    6 

3975 

1  Buv' 

E. 

100  26  50 

3190 

99    029 

3906 

97  34  27 

3991 

96    8  43 

3930 

•i£E?" 

W. 

109  19  18 

9695 

110  50  52 

9847 

112  22  11 

9858 

113  53  17 

9968 

W. 

55  19  17 

9997 

56  50  49 

9948 

58  22    6 

9860 

59  53  10 

9970 

o  Aquiba 

E. 

53  29  40 

4983 

52  22  13 

4331 

51  15  49 

4404 

50  10  31 

4480 

Sea 

E. 

89    4  19 

3305 

87  40  13 

3317 

86  16  21 

3398 

84  52  43 

3340 

7 

Opkia 

W, 

67  25  25 

3014 

68  55  20 

3088 

70  25    5 

3688 

71  54  42 

3090 

Ajitarea 

w. 

21  31  26 

3015 

23    1  20 

3683 

24  31    4 

3030 

26    0  40 

3030 

a  Aquika 

E. 

45    2  23 

4858 

44    4  54 

son 

43    8  50 

5900 

42  14  42 

5348 

805 

E. 

77  57  36 

3388 

76  35    7 

3388 

75  12  48 

3405 

73  50  37 

3413 

8'  Bpica 

W. 

79  20  52 

3603 

60  49  47 

3860 

82  18  38 

3070 

83  47  24 

3073 

'  Ajitarea 

w. 

33  26  50 

3009 

34  55  46 

3006 

36  24  37 

3608 

37  53  24 

3orj 

^  Svfr 

E. 

67     1  39 

3449 

65  40  10 

3440 

64  18  46 

3450 

62  57  26/ 

3454 

9     Spica 

W. 

91  10  28 

3089 

92  38  59 

3063 

94    7  29 

3063 

95  35  59 

3063 

'  Antarea 

W. 

45  16  31 

3069 

46  45    3 

3089 

48  13  34 

3069 

49  42    5 

3089 

Jupiter 

W. 

22  44  52 

3940 

24  10    4 

3836 

25  35  31 

3895 

27    1  11 

3915 

M^n 

1 

W. 

18  19  30 

3403 

19  40  36 

3440 

21    2    1 

3430 

22  23  41 

3421 

52 
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GIUQEISWICH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

9 

star's  Name 

and 

Poaitioii. 

Noon. 

P.L. 
of 

Pitr. 

I1l>>. 

P.L. 

of 

Diir. 

Vlh. 

P.L. 

of 

Biff. 

IXk. 

P.L. 

or 
sur. 

1 

Suit 

E. 

61  36  10 

8^7 

60  14  58 

34» 

5^53  48 

3«9 

o       #      *« 

57  39  41 

M63 

10 

Spica 
Antares 
Jupher 
Mare 

Sun 

W. 

w. 
w. 
w. 

E. 

97    4  29 
51  10  36 
28  27    2 
23  45  34 
50  47  22 

SOW 
3906 

3410 
3486 

9833    0 
52  39    8 
29  53    4 
25    7  39 
49  26  19 

3089 
3081 
3196 
3401 
3463 

100    1  32 
54    7  41 
31  19  16 
26  29  54 
48    5  14 

3061 
3080 
319J 
3383 
3468 

101  30    S 
55  36  16 
32  45  36 
27  52  19 
46  44    8 

9679 
3078 
3183 
3385 
9461 

11 

Antares 

Jupiter 

Mars 

Sun 

W. 
W. 
W. 
E. 

62  59  43 
39  59  16 
34  46  27 
39  58    2 

3065 
3153 
3351 
3447 

64  28  35 
41  26  22 
36    9  39 
38  36  39 

30O 
3146 
3345 
3444 

65  S7  31 
42  53  96 
37  92  59 
37  15  12 

3068 
3146 
3338 
3430 

67  26  32 
44  20  57 
38  56  26 
35  53  40 

9054 

3133 
3339 
9436 

12 

• 

Antares 
Jupiter 
Mara 

Sun 

W. 

W. 
E. 

74  52  57 
51  39  39 
45  55  35 
29    4  48 

3080 
3101 
3990 
3411 

76  22  33 
53    7  47 
47  19  48 
27  42  44 

3095 
3004 
3991 
3406 

77  52  15 
54  36    4 
48  44  10 
26  20  34 

aoio 

3067 
3984 
3400 

7922    4 
56    4  29 
50    840 
24  58  17 

9614 
3060 
3977 

33M 

1 

16 

Sun 

Aldeberan 

Pollux 

W. 

E. 

E. 

16    0  10 

56  47  43 

,99  19    5 

3163 
S908 
SOOO 

17  27    3 
55  15  34 

97  44  37 

3153 
9903 
9799 

18  54    8 
53  43  19 

96    9  58 

3143 
9900 
9783 

20  21  26 
52  11    0 
94  35    8 

3190 
9607 
9775  1 

17 

Sun 

AJdebaran 

Pollux 

W. 

E. 

E. 

27  41    2 

44  28  42 
86  38  13 

3oai 

S6» 

9733 

29    9  33 
42  56  13 
85    2  17 

3073 
9604 
9795 

30  38  15 
41  23  46 
83  26  10 

3064 
9607 
9716 

32    7    9 
39  51  23 
81  49  51 

9901   J 
9707 

18 

Sun 

Aldebaran 
Pollux 
Regulus 

W. 

E. 
E. 
E. 

39  34  37 

32  11  38 

73  45  27 

110  37  58 

3006 

2955 
9665 
9660 

41    4  42 

30  40  29 

72    8    0 

109    0  24 

9907 
9977 
9666 

42  34  59 

29    9  47 

70  30  21 

107  22  39 

9987 
3003 
9647 
9643 

44    5  28 

27  39  38 

68  52  30 

105  44  42 

9977 
9096 

9639 
9633 

19 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

51  40  57 
60  40  20 
97  31  53 

9998 
9505 
9580 

53  12  40 
59    1  18 
95  52  43 

9919 
9586 
9580 

54  44  35 
57  22    4 

94  13  20 

9000 

9577 
9570 

56  16  43 
55  42  38 
92  33  44 

9600 
9568 

9561 

20 

Sun 

a  Ai'ietis 
Pollux 
Regulus 

W, 
W. 
E. 
E. 

64    034 
28    6  11 
47  22  21 
84  12  35 

9848 
9605 
9594 
9515 

65  33  59 
29  44  59 
45  41  41 
82  31  42 

9838 
9587 
9515 
9505 

67    738 
31  24  12 

44    0  48 
80  50  36 

9696 
9560 
9506 
9496 

68  41  30 
33    3  49 
42  19  43 
79    9  17 

9617 
9554 
M97 
9466 

21 

Sun 

a  Arietis 

Pollux 

Regulus 

W. 
W. 

E. 
E. 

76  34  14 
41  27    3 
33  51  11 

70  39  17 

9765 
9184 
9453 
9438 

78    9  28 
43    8  39 
32    8  52 
68  56  36 

9754 
9471 
9445 
9498 

79  44  56 
44  50  33 
30  26  22 
67  13  41 

9744 
9466 
9437 
9417 

81  20  38 
46  32  45 
28  43  40 
65  30  31 

9193 
9447 

9490 
9406 

22 

Sun 

a  Arietis 
Aldebaran 
Repilus 
Spica 

W. 
W. 
W. 

E. 
E. 

89  22  39 

55  7  53 
25  28  32 

56  51  14 
110  51  43 

9680 
9389 
9789 
9359 
9360 

90  59  46 
56  51  44 
27    3  23 
55    6  40 
109    7  11 

9670 
9378 
9795 
9349 
9350 

9237    6 
58  35  50 
28  39  30 
53  21  52 
107  22  25 

9660 
9967 
9673 
9338 
9341 

94  14  40 
60  20  12 
30  16  44 
51  36  50 
105  37  25 

mm 

8357 
9639 
S330 
9331 

23 

Sun 

a  Arietis 

W. 
W. 

102  26    1 
CO    5  47 

• 

9609 
9306 

104    4  58 
70  51  38 

9580 
9996 

105  44    8 
72  37  43 

9580 
9967 

107  23  31 
74  24    1 

1 
9570  ' 
9978 
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* 

GBEEX^VICH  MEAN  TIME. 

f 

« 

LUNAB  DISTANCES. 

Star's  Kaa 

w 

Midnigiit.  ; 

1 

P.L. 

of 

DiC 

34M 

X\T«. 

1 
1 

i 

P.L. 

of 
Di£ 

3«5 

XVlllh 

P.L. 

of 

DiC 

3465 

XXlh 

• 

,   P.L. 
!      of 

j    DiC 

i  9 

'  Sun 

1 

E. 

O           t        II  ■ 

56  11  35 

0       1     f 

54  50  31 

53  29  28 

52    8  25 

>      3465 

1 

10  '■■  Spica 
'  Ajitares 
'  Jupiter 
Mars 

W. 
W. 
W. 
W. 
E. 

102  58  40' 
57    4  51 
34  12    5| 
29  14  53 
45  23    0 

3078 
307f 
3177 
3378 
3450 

104  27  17 

58  33  30 
35  38  42, 
30  37  35 

44     1  50 

1 

3ira 

3074 
»71 
3371 
3«f 

105  55  57 
60    2  1] 
37    5  26 
32    025 
42  40  37 

3QQ3 

3ie 

336$ 
3454 

107  24  40 
61  30  55 
38  32  17 
33  -23  22 
41  19  21 

1      3080 
300 
3158 

.     3358 
3451 

11     Antares 
Jupiter 
j  Man 

1          ' 

W. 
W. 

w. 

68  55  38 
45  48  26 
40  20    0 
34  32    4 

3QM 

31?7 
33» 
3<3I 

70  24  49' 
47  16    3 
41  43  42 
33  10  23 

3IMS 
31:21 
3118 
3e7 

71  54    6 
48  43  47 
43    7  32 
31  48  37 

3041 
3114 
3319 
3499 

73  23  28 
50  11  39 
44  31  30 
30  26  45 

1 

30^ 
3106 
3308 

3417 

.  12  <  Antarea 
'        <  Jupiter 
1        j  Mars 

I        t  Bow 

1 

W. 

w. 
w. 

E. 

80  52    0 
57  33    3* 

^1    33    18; 

23:0  54 

30O7 
3003 
3959 
3368 

82  22    4; 
59    1  46 
52  58    5 
22  13  24 

3001 
3008 
3963 
3381 

83  52  15 

60  30  37 
54  23    0 
20  50  48 

9005 

3050 
3995 
3377 

85  22  at 
61  59  37 
55  48    4 
19  28    5 

1 

,     9988 

.      305(3 

1     3M7 

'    '3571 

16 

1 

Svif 

Aldebaran 

FdUuz 

W. 

E. 

E. 

21  48  57. 
50  38  37 
93    0    7; 

311i 

sacs 

23  16  40 
49    6  11 
91  24  55! 

3111 
9883 
9758 

24  44  36 
47  33  43 
89  49  32 

3108 

,    asoi 

9750 

26  12  43 
46     1  13 
88  13  58 

1 

3009 

aBoi 

9741 

17 

Aldebaran 
PloUuz 

W. 

E. 

E. 

33  36*15 
38  19    5 
80  13  21 

3M4 
9B07 

35  533 

36  46  55' 
78  36  40j 

303& 
9915 
9800 

36  35    2 
35  14  55 
76  59  47 

3095 
9095 
9688 

38    4  44 
;i;{  43    8 
75  22  4:1 

:      3016 
9990 

9673 

1 

18 

Bern 
Aldebaraii 

noax 

Regnlua 

W. 

£. 
£. 
E. 

45  36  10 

26  10  10 

67  14  28! 

101    6  32| 

190 
3177 

QG85 

47    7    3 
24  41  32 

65  36  14! 
102  26  11; 

9058 
3190 
9091 
9815 

48  38    9 

23  13  57 

63  57  48 

100  49  37^ 

9048 
3183 

9619 



9007 

50    9  27 

21 47  as^ 

62  19  10 
99  10  51 

1 

9930 

3S75 

9604 

9508 

19 

Pblhiz 
RqiuliH 

W. 

E. 

E. 

57  ^    3{ 
54    2  59 
90  53  56| 

flSO 

assa 

59  21  36 
52  23    8 
89  13  55 

9879 
9S61 
9543 

60  51  22 
50  43    5 
87  33  41 

9541 
9533 

62  27  21 
49    2  49 
85  53  14 

9858 
9533 
9595 

90 

9C9 

laArieds 
PoUnx 
Reguhia 

W. 

w. 

E. 
E. 

70  15  36! 
ai  43  47i 
40  38  25 
77  27  44 

«07 
eS3B 
M88 

71  49  551 
3624    6 
38  56  55! 
75  45  58 

9796 
95a4 
M?9 
9467 

73  24  28 
38    4  46 
37  15  1^ 

74  3  58 

9780 
S510 
9470 
M57 

74  5(»  U 
%)  45  45 
35  :W  17 
72  21  44 

9775 
9497 
9401 

M48 

1 

91 

Svm 

a  Arietia 
PbOnz 
'  ReguliM 

W. 
W. 
E. 
E. 

82  56  34 
48  15  13 
27    048 
63  47    7 

MB 

MO 

t308 

84  32  44 
49  57  58, 
25  17  46 
62    3  29, 

1 

9719 
94S3 

Mie 

9380 

86    9    8 
51  41    0 
23  34  .SI 
60  19  38 

9701 
9419 
9411 

87  45  46 
53  24  18 
21  51   1^ 
58  a5  33 

100  47  18 
67  20  11 
36  M  22 
44  ai  2:i 
98  35    a 

9660 

,     **» 

9360 

»'  Sua 

aAriHis 
AMebaraii 
'  Reguhia 
»pica 

W. 

W. 

W. 

E. 

E. 

95  52  29 
62    4  ^ 
31  54  56i 
4<)  51  34i 

108  53  10 

1 

i838 

tm 

97  30  32 
63  49  42 
33  34    0 
48    6    4 
102    6  41 

9099 
9336 
950D 
9311 
9319 

99    8  48 
65  34  49 
35  13  50 
46  20  20 
100  20  59 

9018 
9390 

9530 

aaoo 

aaoo 

9609 

9316 
950« 
929i 
2293 

93 

Sua 
a  Arietia 

1 

W. 

109    3    7 

7b  10  33' 

t 

SMI 

110  42  55 
77  57  18 

9559 
9960 

112  22  56 
79  44  16 

,     »<3 
9»8 

114    3    9 
81  31  26 

1 

9535 
9M4 
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GREENWICH  MEAN  TIME. 

LDNAB  DISTANCES. 

y 

StBr'0  Name 

I^Y 

P.L. 

P.L. 

P.L. 

P  L. 

Is 

and 

Noon. 

of 

IIP>. 

of 

VP. 

of 

ixt». 

of 

23 

Pofldtion. 

DIff. 

Diir. 

Dur. 

Dur. 

Aldeboran 

W. 

38  3532 

9477 

O           11' 

40  17  17 

9455 

41  59  34 

9433 

4^  42  21 

9414 

Regius 

E. 

42  48  12 

8383 

41     1  48 

9374 

39  15  10 

9965 

37  28  19 

99S6 

Spica 

E. 

96  48  53 

SS84 

95    2  30 

8974 

93  15  53 

9966 

91  29    3 

9857 

24 

Sun 

W. 

115  43  33 

3587 

117  24    9 

9519 

119    4  56 

9519 

120  45  53 

9504 

a  Arietis 

W. 

83  18  48 

9S38 

85    6  22 

33U9 

86  54    7 

9391 

88  42    3 

9914 

Aldebaran 

W. 

52  22  37 

S33S 

54    7  45 

9389 

55  53  12 

9311 

57  38  5^ 

9999 

Regius 

E. 

28  30  58 

3816 

26  42  54 

9809 

24  54  40 

9908 

23    6  15 

918S 

Spica 

E. 

82  31  45 

8816 

80  43  42 

3908 

78  55  27 

9909 

77    7    2 

9194 

25 

Aldebaran 

W. 

66  31  24 

88ffi 

68  18  32 

9947 

70    5  50 

9940 

71  53  18 

9935 

Pollux 

W. 

23    1  49 

8194 

24  50  26 

9184 

26  39  17 

9177 

28  28  19 

9170 

Spica 

E. 

68    2  30 

8165 

66  13  10 

9161 

64  23  43 

9156 

62  34    9 

9153 

Autares 

E. 

113  56  12 

3164 

112    6  50 

9150 

110  17  21 

9155 

106  27  45 

9151 

26 

Aldebaran 

W. 

80  52  26 

9815 

82  40  31 

9913 

84  28  39 

9919 

86  16  48 

9919 

Pollux 

W. 

37  35  32 

8150 

39  25  15 

9147 

41  15    2 

9146 

43    4  51 

9145 

Spica 

E. 

53  25    6 

9139 

51  35    7 

9138 

49  45    6 

9137 

47  55    4 

9136 

Antares 

E. 

99  18  30 

9137 

97  28  28 

9137 

95  38  25 

9136 

93  48  20 

9136 

27 

Aldebaran 

W. 

95  17  25 

9930 

97    5  23 

9333 

98  53  16 

9998 

100  41    2 

9933 

Pollux 

W. 

52  13  56 

9150 

54    3  39 

9153 

55  53  18 

9156 

57  42  52 

9160 

Re^uluB 

W. 

15  18    5 

9146 

17    7  54 

9149 

18*57  39 

9159 

20  47  19 

9155 

Spica 

E. 

38  45  14 

9146 

36  55  25 

9149 

35    5  41 

9153 

33  16    3 

9158 

Antares 

E. 

84  38    9 

9143 

82  48  15 

9145 

80  58  25 

9149 

79    8  41 

9153 

Jupiter 

E. 

109  21    4 

9164 

107  32  12 

9186 

105  43  24 

9190 

103  54  41 

9183 

28 

Pollux 

W. 

66  48  55 

9188 

68  37  41 

9196 

70  26  15 

9904 

72  14  37 

9919 

Regulus 

w. 

29  53  57 

9184 

31  42  49 

9191 

33  31  30 

9109 

35  19  59 

9907 

Antares 

E. 

70    1  54 

9169 

68  13    0 

9190 

66  24  18 

9196 

64  35  48 

9907 

Jupiter 

E. 

94  52  48 

9991 

93    4  52 

9989 

91  17    7 

9937 

89  29  34 

9845 

Mars 

E. 

109  26  45 

9380 

107  42  54 

9396 

105  59  13 

9404 

104  15  44 

9413 

29 

Pollux 

W. 

81  13    3 

9969 

82  59  59 

9973 

84  46  38 

9965 

86  33    0 

9996 

Regulus 

W. 

44  19    1 

9958 

46    6    3 

9968 

47  52  49 

9961 

49  39  17 

9984 

Antares 

E. 

55  36  45 

9357 

53  49  42 

9969 

52    2  57 

9381 

50  16  29 

9984 

Jupiter 

E. 

80  35  14 

9996 

78  49    8 

9307 

77    3  19 

SI390 

75  17  48 

9338 

Mars 

E. 

95  41  42 

9465 

93  59  39 

9477 

92  17  53 

9489 

90  36  24 

— 

9509 

a  AquilGB 

E. 

106  45  49 

3on 

105  17  11 

3073 

103  48  29 

3073 

102  19  47 

3075 

30 

Pollux 

W. 

95  20    3 

8365 

97    4  28 

9380 

96  48  32 

9385 

100  32  14 

9410 

Regulus 

W. 

58  26  53 

9361 

60  11  24 

9375 

61  55  35 

9390 

63  39  24 

9405 

Antares 

E. 

41  28  55 

9361 

39  44  24 

9375 

38    0  14 

9380 

36  16  25 

9406 

Jupiter 

E. 

66  34  59 

9401 

64  51  26 

9417 

63    8  15 

9439 

61  25  26 

9448 

Mars 

E. 

82  13  39 

9579 

80  34    5 

9588 

78  54  53 

9803 

77  16    2 

9618 

a  Aquile 

E. 

94  57  31 

3110 

93  29  33 

3191 

92    1  49 

3134 

90  34  21 

3148 

31 

Pollux 

W. 

109    5  16 

9480 

no  46  45 

9505 

112  27  51 

9589 

114    8  33 

9538 

Regulus 

W. 

72  13    1 

Q4A4 

73  54  37 

9499 

75  35  51 

9516 

77  16  42 

9533 

Antares 

E. 

27  42  53 

9485 

26    1  19 

.9501 

24  20    7 

9518 

22  39  19 

1 
9535  • 

Jupiter 

E. 

52  57    4 

9539 

51  16  35 

9549 

49  36  30 

9567 

47  56  50 

9586 

Mars 

E. 

69    7  17 

9709 

67  30  40 

9719 

65  54  25 

9736 

64  18  33 

9753 

a  AquilcB 

£. 

83  21  57 

3949 

81  56  38 

3966 

80  31  45 

3986 

79    7  20 

1314 
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APRIL,  1877. 


I. 


AT  GREENWICH  APPARENT  NOON. 


I 
I 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 


o 

a 

'S 

&• 
P 


1 
2 
3 

4 
5 
6 

7 
8 
9 


THE  SUN'S 


Right  Ascension. 


Tues. 

10 

Wed. 

11 

Tliur. 

12 

Frid. 

13 

Sat 

14 

Sun. 

15 

Mon. 

16 

Tues. 

17 

Wed. 

18 

Thur. 

19 

Frid. 

20 

Sat 

21 

Sun. 

22 

Mon. 

23 

Tues. 

24 

Wed. 

25 

Thur. 

26 

Frid. 

27 

Sat 

28 

Sun. 

29 

Mon. 

30 

Tues. 

31 

Diff.  for 
1  hoar. 


h     m       s 

0  43  40.18 
0  47  18.56 
0  50  57.08 

0  54  35.77 

0  58  14.63 

1  1  53.70 

1  5  33.01 
1  9  12.56 
1  12  52.38 

1  16  32.47 
1  20  12.84 
1  23  53.52 

1  27  34.52 
1  31  15.84 

1  34  57.49 

1  38  89.50 
1  42  21.87 
1  46    4.62 

1  49  47.76 
1  53  31.30 

1  57  15.25 

2  0  59.62 
2  4  44.44 
2    8  29.71 

2  12  15.44 
2  16  1.66 
2  19  48.37 

2  28  35.57 

2  27  23.30 

•0  31  11.57 

2  35    0.38 


9.097 
9.102 
9.109 

9.116 
9.124 
9.133 

9.143 
9.153 
9.164 

9.175 
9.188 
9.201 

9.214 
9.228 
9.242 

9.257 
9.274 
9.290 

9.306 
9.322 
9.340 

9.358 
9.377 
9.396 

9.416 
9.436 
9.457 

9.478 
9.500 
9.522 

9.545 


AppamU 
DeolinaiioD. 


N. 


O  / 

4  41 


Difll  for 
Ihour. 


5 
5 


4 
27 


53.4+57.74 
56.7  57.53 
546  57.30 


5  50  47.1 

6  13  33.5 
6  36  13.7 

6  58.47.3 

7  21  13.8 
7  43  33.1 


57.06 
56.80 
56.53 

56.25 
55.95 
55.64 


8    5  44.6 

55.31 

8  27  48.1 

54.97 

8  49  43.0 

54.61 

9  11  29.2 

54.24 

9  33    6.4 

53.85 

9  54  34.0 

53.44 

10  15  51.5 

53.02 

10  36  58.8 

52.59 

10  57  55.7 

52.14 

11  18  41.6 

51.68 

11  39  16.2 

51.20 

11  59  39.2 

50.71 

12  19  50.4 

50.20 

12  39  49.2 

49.69 

12  59  35.6 

49.16 

13  19    9.4 

48.62 

13  38  29.8 

48.07 

13  57  36.8 

47.52 

14  16  30.2 

46.94 

14  35    9.5 

46.35 

14  53  34.5 

45.74 

N.15  11  44.9 

-M5.12 

Semi- 
diameter. 


6 
6 
6 


1.98 
1.70 
1.42 


6  1.14 
6  0.86 
6    0.57 

6  OJ29 
6  0.01 
5  59.73 

5  59.46 
5  59.18 
5  58.91 

5  58.64 
5  58.37 
5  58.10 

5  57.84 
5  57.58 
5  57.32 

5  57.06 
5  56.81 
5  56.56 

5  56.31 
5  56.06 
5  55.81 

5  55.56 
5  55.32 
5  55.07 

5  54.83 
5  54.59 
5  54.35 


15  54.11 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paaslnir 

the 
Merid- 
ian. 


64.51 
64.53 
64.55 

64.57 
64.60 
64.63 

64.66 
64.69 
64.73 

64.77 
64.81 
64.86 

64.91 
64.96 

65.01 

65.07 
65.12 
65.18 

65.24 
65.30 
65.36 

65.43 
65.50 
65.57 

65.64 
65.71 
65.78 

65.86 
65.93 
66.01 

66.09 


Bqnatlmof 
Time. 

oddtd  to 


mfttractod 

ftwn 
AppatrmU 


m      a 

3  51.87 
3  33.74 
3  15.75 

2  57.93 
2  40.29 
2  22.86 

2    5.66 

1  48.71 
132.019 

1  15.60 
0  59.46 
0  43.63 

0  28.11 
0  12.92 


DUTfor 
Ihoar. 


0     1.94 

0  16.45 
0  30.59 
044  35 

0  57.73 

1  10.71 
1  23.28 

135.43 
1  47.14 

1  58.39 

2  9.18 
2  19.49 
2  29.31 

2  38.63 
2  47.44 
2  55.71 

8    3.43 


a 
0.757 

0.752 

0.745 

0.738 
0.730 
0.721 

0.711 
0.701 
0.690 

0.679 
0.666 
0.653 

0.640 
0.626 
0.612 

0.597 
0.581 
0.565 

0.549 
0.533 
0.515 

0.497 
0.478 
0.459 

0.439 
0.419 
0.398 

0.377 
0.355 
0.333 

0.310 


VonL— Mean  Time  of  the  Semidiameter  passing  may  be  found  by  aubtxacting  0«.18  from  the  Sidereal  T\me. 
•f  praflzed  to  the  hourly  ohange  of  declination,  indloatea  that  nmrth  deolinationa  are  inereaaing. 


II. 


APRIL,  1877. 


67 


• 

AT  GBEENWICH  MEAN  NOON. 

i 

i 

1 

1 

a 

THE  SUN'S 

Time, 
tob4 

DilEfor 
Ibonr. 

aidonal 

Time 

or 

Right  AnensioB 

of 

Mean  Ban! 

Appairtnt 
BigliftAseeniion. 

Biff,  for 
Iboor. 

ApparmU 
Deelinatloii. 

IHff.for 
Ihoar. 

addedto 
Mean 

Time, 

Sun. 

1 

0  43  39.58 

9.099 

N.  4  41  49.6 +57.75 

1 

m       8 

3  51.92 

0.757 

h     m       « 

0  39  47.67 

Uon. 

2 

0  47  18.00 

9.104 

5    4  53.2 

57.54 

3  33.78 

0.752 

0  43  44.22 

Tues. 

3 

0  50  56.57 

9.110 

5  27  51.4 

57.31 

3  15.79 

0.745 

0  47  40.78 

Wed. 

4 

0  54  35.30 

9.118 

5  50  44.2 

57.07 

2  57.97 

0.738 

0  51  37.33 

Thar. 

5 

0  58  14.21 

9.126 

6  13  80.9 

56.81 

2  40.32 

0.730 

0  55  33.89 

Prid. 

6 

1     1  53.33 

9.135 

6  36  11.4 

56.54 

2  22.89 

0.781 

0  59  30.44 

Sat 

7 

1    5  32.68 

9.145 

6  58  45.3 

56.86 

2    5.69 

0.711 

1    3  26.99 

Sun. 

8 

1     9  12.28 

9.155 

7  21  12.1 

55.96 

1  48.74 

0.701 

1     7  23.54 

Mod. 

.  9 

1  12  52.14 

9.166 

7  43  31.6 

55.65 

1  32.04 

0.690 

1  11  20.10 

Tues. 

10 

1  16  32.27 

*9.177 

8    5  4a4 

55.38 

1  15.62 

0.679 

1  16  16.66 

Wed. 

11 

1  20  12.68 

9.190 

8  27  47.1 

54.98 

0  59.47 

0.666 

1  19  13.21 

Thur. 

12 

1  23  53.40 

9.^3 

8  49  42.3 

54.68 

0  43.64 

0.653 

1  23    9.76 

Prid. 

18 

1  27  34.44 

9.216 

9  11  28.8 

54.85 

0  28.12 

0.640 

1  27    6.32 

Sm. 
Smt. 

14 
16 

1  31  15.80 
1  34  57.49 

9.930 
9JM4 

9  33    6.1 
9  54  33.9 

53.86 
53.45 

0  12.93 

0.086 
0.613 

1  31    2.87 
1  34  59.43 

0     1.94 

Uoo. 

16 

1  38  39.53 

9.859 

10  15  51.7 

53.03 

0  16.45 

0.507 

1  38  65.98 

TuC9. 

17 

1  42  21.94 

9.275 

10  36  59.3 

58.60 

0  30.60 

0.581 

1  42  52.54 

Wed. 

18 

1  46    4.73 

9.891 

10  57  56.3 

58.15 

0  44.36 

0.565 

1  46  49.09 

Tbar. 

19 

1  49  47.91 

9.307 

11  18  42.4 

51.69 

0  57.74 

0.549 

r  50  45.65 

Prid. 

20 

1  53  31.48 

9.383 

11  39  17.2 

51J21 

1  10.72 

0.533 

1  64  42.20 

Set. 

21 

1  57  15.46 

9.341 

11  59  40.4 

50.78 

1  23.30 

0.515 

1  58  38.76 

&». 

22 

2    0  59.87 

9.350 

12  19  51.7 

50.81 

1  35.44 

0.497 

2    2  36.31 

Moo. 

23 

2    4  44.72 

9.378 

12  39  50.7 

49.70 

1  47.15 

0.478 

2    6  31.87 

Tueaw 

24 

2    8  30.02 

9.397 

12  59  37.3 

49.17 

1  58.40 

0.469 

2  10  28.42 

Wed. 

25 

2  12  15.78 

9.417 

13  19  11.1 

48.63 

2    9.20 

0.439 

2  14  24.98 

Thur. 

26 

2  16    2.03 

9.437 

13  38  31.7 

48.08 

2  19.50 

0.419 

2  18  21.63 

Prid. 

27 

2  19  48.76 

9.458 

13  57  38.8 

47.52 

2  29.33 

03B6 

2  22  18.09 

Sol 

28 

2  23  35.99 

9.479 

14  16  32.3 

46.94 

2  38.65 

0.377 

2  26  14.64 

Smm. 

29 

2  27  23.74 

9.501 

14  35  11.8 

46.35 

2  47.46 

0.365 

2  30  11.20 

Moo. 

30 

2  31  12.03 

9.583 

14  53  36.8 

45.74 

2  56.72 

0.333 

-  2  34    7.76 

Tuoi. 

1 
31 

Th*  i 

2  35    0.86 

9.546 

N.15  11  47.2 

+45.19 

3    3.45 

0.310 

2  38    4.81 

imaUtamtHm  tot  mt 

■n  Noon  a 

My  bo  ■■iimiiil  tiM  a 

■mo  ■•  fb«t  tor  Appomi  Noon. 

Biff,  fiar  1  boar. 

-l-9*.8565 
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I 


I 
2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 
I 

■8 


91 
92 
93 

94 
95 
96 

97 
98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


Tnu  LOKGITUDB. 


11  52  37.5 

12  51  42.9 

13  50  46.5 

14  49  48.4 

15  48  48.5 

16  47  46.9 

17  46  43.5 

18  45  38.3 

19  44  31.4 

20  43  22.7 

21  42  12.1 

22  40  59.6 

23  39  45.1 

24  38  28.6 

25  37  10.1 

26  35  49.5 

27  34  26.8 

28  33  1.9 

29  31  34.9 

30  30  5.7 

31  28  34.2 

32  27  0.6 

33  25  24.9 

34  23  47.1 

35  22  7.2 

36  20  25.4 

37  18  41.7 

38  16  56.3 

39  15  9.1 

40  13  20.2 

41  11  29.7 


V 


52  19.5 
51  24.8 
50  28.3 

49  30.0 
48  30.0 
47  28.3 

46  24.8 
45  19.5 
44  12.5 

43  3.6 
41  52.9 
40  40.3 

39  25.7 
38  9.1 
36  50.4 

35  29.7 
34  6.9 
32  41.9 

31  14.7 
29  45.3 
28  13.7 

26  40.0 
25  4.2 
23  26.2 

21  46.2 
20  4.2 
18  20.4 

16  34.8 
14  47.5 
12  58.4 

11  7.8 


Diff.  for 
Ibonr. 


ft 
7.76 

7.69 

7.62 

7.54 
7-47 
7.40 

7.33 
7.85 
7.18 

7.10 
7.08 
6.94 

6.86 
6.77 
6.69 

6.60 
6.51 
6.48 

6.33 
6.84 
6.15 

6.06 
5.97 

5.88 

5.80 
5.78 
5.64 

5.57 
5.50 
5.43 


145.96 


Loguitiixn 

of  the 

lUdinsVeotor 

of  the 

Sarth. 


LATITUOB, 


It 

-0.41 
0.43 
0.43 

0.40 
0.34 
0.26 

0.14 
-0.02 
+0.11 

0.25 
0.39 
0.52 

0.63 
0.70 
0.76 

0.78 
0.78 
0.74 

0.68 
0.59 
0.49 

0.37 

0.24 

+0.11 

-0.02 
0.12 
0.21 

0.28 
0.33 
0.34 

-0.30 


0.0000105 
.0001378 
.0002654 

.0003931 
.0005207 
.0006481 

.0007751 
.0009016 
.0010275 

.0011528 
.0012772 
.0014006 

.0015228 
.0016438 
.0017637 

.0018825 
.0020002 
.0021169 

.0022327 
.0023476 
.0024617 

.0025752 
.0026881 
.0028005 

.0029124 
.0030239 
.0031351 

.0032458 
.0033562 
.0034662 

0.0035756 


Difllfor 
Ihoor. 


+58.8 
53.0 
53.1 

53.8 
53.1 

53.0 

58.8 
58.6 
52.3 

58.0 
51.6 
51.8 

50.7 
50.8 

49.8 

49.3 
48.9 
48.4 

48.0 
47.7 
47.4 

47.1 
46.9 
46.7 

46.5 
46.4 
46.8 

46.0 
45.6 
45.7 

+45.4 


Mma.  Ttne 

of 
BidereelOh. 


E     m       s 

23  16  22.95 
23  12  27.04 
23  8  31.12 

23  4  3532 
23  0  39.81 
22  56  43.40 

22  52  47.49 
22  48  51.58 
22  44  55.68 

22  40  59.77 
22  37  3.86 
22  23  7.95 

22  29  12.05 
22  25  16.14 
22  21  20.23 

22  17  24.32 
22  13  28.41 
22  9  32.50 

22  5  36.59 
22  1  40.68 
21  67  44.77 

21  53  48.86 
21  49  52.95 
21  45  57.04 

21  42  1.14 
21  38  5.28 
21  34  9.32 

21  80  13.41 
21  26  17.50 
21  22  21.59 

21  18  25.68 


KOTB :  A  ootfMpODdi  to  fhe  tru$  equlaoz  of  the  dete,  A'  to  fht  mioii  eq[Qiii0K  of  JanQvy  Od. 


DilL  tat  1  hoar. 
— 9".889tf 


L=, 
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GREENWICH  MEAN  TIME. 

* 

THE  MOON'S 

1 

■XMIDIAHXTXR. 

HOBIZONTAL 

PARALLAX. 

• 

MKBIDIAN  PA88AOK. 

AOX. 

Noon. 

Midnight 

Noon. 

Difll  for 
Ihoor. 

Midnight 

Difd  for 
Ihoor. 

Diff.  for 
1  hour. 

Noon. 

3 
8 

15  34.7 
15  21.7 
15  10.0 

15  28.0 
15  15.6 
15    5.0 

57    3.7 
56  16.0 
55  33.2 

-a.05 

1.91 
1.64 

56  39.4 
55  53.8 
55  14.6 

-1.99 
1.79 
1.47 

h      m 

15  12.6 

16  6.8 

17  1.0 

m 
2.25 

2.27 

2.23 

d 
17.4 

18.4 
19.4 

4 
6 
6 

15    0.5 
14  53.5 
14  49.2 

14  56.6 
14  51.0 
14  48.1 

54  58.1 
54  32.2 
54  16.5 

1.28 

0.87 

-0.43 

54  43.9 
54  23.0 
54  12.7 

1.08 

0.66 

-0.21 

17  53.6 

18  43.7 

19  31.0 

2.14 
2.03 
1.90 

20.4 
21.4 
22.4 

7 
8 
9 

14  47.8 
14  49.1 
14  52.9 

14  4a  1 
14  60.7 
14  55.5 

54  11.4 
54  16.2 
54  29.9 

0.00 

•fO.39 

0.74 

54  12.6 
54  22.0 
54  39.7 

+0.20 
0.57 
0.89 

20  15.4 

20  57.7 

21  38.7 

1.80 
1.73 
1.69 

23.4 
24.4 
25.4 

10 
11 
13 

14  5a6 

15  6.0 
15  14.8 

15    2.1 
15  10.0 
15  18.7 

54  51.1 

55  18.1 
55  49.0 

1.02 
1.22 
1.34 

55    4.0 

55  33.2 

56  5.2 

1.13 
1.29 
1.37 

22  19.3 

23  0.6 
23  43.9 

1.70 
1.76 
1.86 

26.4 
27.4 
28.4 

18 
14 
15 

15  23.2 
15  82.1 
15  40.5 

15  27.7 
15  36.4 
15  44.5 

56  21.7 

56  54.3 

57  25.3 

4 

1.37 
1.34 
1.24 

56  38.1 
67  10.1 

57  39.8 

1.36 
1.29 
1.18 

6 

0  30.2 

1  20.6 

2.01 
2.19 

29.4 
0.8 
1.8 

10 
17 
18 

15  48.2 

15  55.0 

16  0.8 

15  51.7 

15  58.0 

16  3.3 

57  53.5 

58  18.3 
58  39.5 

1.10 
0.96 
0.81 

58    6.3 
58  29.4 

58  48.7 

0.03 
0.88 
0.73 

2  15.5 

3  14.4 

4  15.8 

2.37 
2.52 
2.57 

2.8 
3.8 
4.8 

19 
30 
31 

16    5.5 
16    9.2 
16  11.7 

16    7.5 
16  10.6 
16  12.5 

58  57.0 

59  10.6 
59  19.8 

0.65 
0.48 
0.29 

59    4.3 
59  15.8 
59  22.6 

0.57 

0.39 

+0.17 

5  17.1 

6  16.1 

7  11.5 

2.52 
2.38 
2.23 

5.8 
6.8 

7.8 

33 
38 
34 

16  12.9 
16  12.3 
16    9.8 

16  12.8 
16  11.3 

16    7.7 

59  23.9 
59  21.9 
59  12.7 

+0.05 

-0.22 

0.55 

59  23.7 

59  ia3 

59    5.1 

-0.08 
0.38 
0.72 

8    3.5 

8  52.7 

9  40.4 

2.10 
2.01 
1.98 

a8 

9.8 
10.8 

35 
36 
37 

16    5.1 
15  58.8 
15  49.6 

16    2.0 
15  54.2 
15  44.7 

58  55.5 
58  30.5 
57  58.5 

1.88 
1.19 
1.46 

58  43.9 
58  15.3 
57,H^.5 

1.04 
1.33 
1.55 

10  28.0 

11  16.6 

12  7.0 

2.00 
2.06 
2.15 

11.8 
12.8 
13.8 

38 
39 
80 

15  89.5 
15  28.7 

15  lao 

15  34.1 
15  23.3 
15  12.9 

57  21.4 
56  41.7 
56    2.3 

1.62 
1.67 
1.60 

57     1.7 
56  21.8 
55  43.6 

1.66 
1.65 
1.52 

12  59.7 

13  54.1 

14  49.2 

2.24 
2.29 
2.29 

14.8 
15.8 
16.8 

81 

15   ai 

15    3.7 

55  26.0 

-1.41 

55    9.9 

-1.27 

15  43.4 

2.22 

17.8 
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• 

GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

KigbtAMonslon. 

Diif. 
foTltai. 

DedUnatlon. 

Dift 
forlm. 

Honr. 

BlgbtAaoensioD. 

DHL 
forlm. 

BMUnBtion. 

DUt 
finrlm. 

SUNDA" 

T  1. 

TUESDAY  a 

0 

h    m      ■ 

15  19  39.82 

■ 
9.S9tt 

S.2^  31  53^ 

9.969 

0 

h    m     • 
17  11  42.75 

• 
9.3450 

8.2§    i    (£4 

9J40 

1 

15  21  57.67 

9.9987 

23  41    7.1 

9.151 

1 

17  14    a42 

9.3441 

28  11    4.6 

ijm 

2 

15  24  15.66 

9.3011 

23  50  12.0 

0.019 

2 

17  16  24.04 

9.3431 

28  12  59.7 

isn 

3 

15  26  33.80 

9.3035 

23  59    8.5 

8.879 

3 

17  18  44.59 

9.3410 

28  14  45.7 

IJ91 

4 

15  28  52.08 

9.3058 

24    7  56.6 

8.731 

4 

17  21     5.07 

9.3408 

28  16  22.6 

1.539 

.5 

15  31  10^ 

9.3081 

24  16  36.2 

8.588 

5 

17  23  25.48 

9.3396 

28  17  50.4 

IJBB 

6 

15  33  29.05 

9.3100 

24  25    7.2 

8446 

6 

17  25  45.82 

9.33R3 

28  19    9.2 

1JS7 

7 

15  35  47.74 

9.3196 

24  33  29.7 

8.303 

7 

17  28    6.07 

9.3968 

28  20  18.9 

1j087 

8 

15  38    a56 

9.3148 

24  41  43.6 

8.161 

8 

17  30  26.23 

9.3359 

28  21  19.6 

0JS7 

9 

15  40  25.51 

9.3168 

24  49  49.0 

84)18 

9 

17  32  46.29 

9.33:i5 

28  22  11.3 

ojer 

10 

15  42  44.58 
15  45    3.77 

9.3188 

24  57  45.7 

7.873 

10 

17  35    6J25 

9.3318 

28  22  54.0 

0jB37 

11 

9.3909 

25    5  33.7 

7.798 

11 

17  37  26.11 

9.3300 

28  i»  27.8 

0.488 

13 

15  47  23.09 

9.3999 

25  13  13.0 

7.563 

12 

17  39  45.85 

9.3981 

28  23  52.6 

0J36 

13 

15  49  42ii2 

9.3947 

25  20  43.6 

7.437 

13 

17  42    5.48 

9.3969 

28  24    8.4 

0.190 

14 

15  52    2.06 

9J965 

25  28    5.4 

7.980 

14 

17  44  24.99 

9.3H1 

28  34  15.4 

H>UM9 

15 

15  54  21.70 

9.3989 

25  35  18.3 

7.149 

15 

17  46  44.37 

9.3919 

28  24  13.5 

40.106 

16 

15  56  41.45 

9J»00 

25  42  22.4 

6.005 

16 

17  49    3.62 

9.3197 

28  24    2.7 

0J68 

17 

15  59    1.30 

9.3317 

25  49  17.7 

6.847 

17 

17  51  22.74 

9.3175 

28  23  43.1 

0.401 

18 

16    1  21.25 

9.3333 

25  56    4.1 

6.600 

18 

17  53  41.72 

9.3151 

28  23  14.6 

9.547 

19 

16    3  41.29 

9.3348 

26    2  41.6 

6.560 

19 

17  56    0.55 

9.3196 

28  22  37.4 

0.898 

ao 

16    6     1.42 

9jaafa 

26    9  10.1 

6.401 

20 

17  58  19.23 

9.3101 

28  21  51.4 

0.839 

91 

16    8  21.64 

9.3377 

26  15  29.7 

6J69 

21 

18    0  37.76 

9.3075 

28  20  56.7 

OJM 

22 

16  10  41.94 

9.3380 

26  21  40.3 

6.109 

22 

T8    2  56.13 

9<,3047 

28  19  53.3 

1.198 

23 

16  13    2.31 

9.3401 

S.26  27  41.9 

5.051 

23 

18    5  14.33 

9.3010 

8.28  18  41.3 

ijn 

MONDA 

r2. 

WEDNESr 

)AT4. 

0 

16  15  22.75 

9.3413 

S.26  33  34.4 

6.800 

0 

18    7  32.36 

9.9991 

8.28  17  20ja 

1.417 

1 

16  17  4a26 

9.3494 

26  39  17.9 

5.650 

1 

18    9  5a22 

9.9069 

28  15  51.3 

1.I6II 

2 

16  20    3.84 

9.3484 

26  44  52.4 

5.499 

2 

18  12    7.90 

8.9939 

28  14  13JS 

l.TOi 

3 

16  22  24.47 

9.3443 

26  50  17.8 

6.348 

3 

18  14  25.40 

9J9901 

28  12  27.1 

1.844 

4 

16  24  45.16 

9J4S8 

26  55  34.2 

6.197 

4 

18  16  42.71 

9.9670 

28  10  32JS 

1^85 

5 

16  27    5i0 

9.3460 

27    0  41.4 

50)44 

5 

18  18  59.84 

9.9838 

28    828.9 

9.196 

6 

16  29  26.6^ 

9.3467 

27    5  39.5 

4.809 

6 

18  21  ia77 

9.9805 

28    6  17.1 

9J987 

7 

16  31  47.50 

9.3473 

27  10  28.5 

4.741 

7 

18  23  33.50 

9.9779 

28    356.9 

9.400 

8 

16  34    8^ 

9.3470 

27  15    8.4 

4.588 

8 

18  25  50.03 

9J9738 

28    1  28.4 

9.544 

9 

16  36  29ii5 

9.3483 

27  19  39.1 
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1.169 

16 

16  81  31.81 

9.3734 

27    1  25.3 

4.740 

16 

17  28  31.07 

9J658 

28  10  27.0 

10)15 

17 

16  33  54.24 

9.3749 

27    6    5.1 

4.586 

17 

17  30  52.97 

9J649 

28  11  2a3 

0.889 

18 

16  36  ia72 

9.3750 

27  10  35.6 

4.431 

18 

17  33  14.77 

y,?fW^ 

28  12  10.4 

0.708 

19 

16  38  39.24 

9.3757 

27  14  56.8 

Asnt 

19 

17  35  36.47 

9.3607 

28  12  48.3 

0.555 

20 

16  41     1.80 

9.3769 

27  19    8.7 

4.191 

20 

17  37  58.05 

8.3566 

28  13  17.0 

0.403 

21 

16  43  24.38 

9.3766 

27  23  11.3 

3.965 

21 

17  40  19.52 

9.3968 

28  13  36.6 

0.951 

22 

16  45  4a99 

9J770 

27  27    4.5 

3.609 

22 

17  42  40.87 

9.3547 

28  13  47.1 

HM)99 

23 

16  48    9.^ 

9.3779 

27  30  48.4 

30154 

23 

17  45    2.09 

9.3985 

28  13  48.5 

•H>0)59 

24 

16  50  32^51 

9.3773 

S.27  34  '/m 

3.498 

24 

17  47  23.171 

9.3909 

8.28  13  40.8 

0.903 

PHASE 

8  OF  THl 

S  MOON. 

• 

C  LastQ 

uarter,  .     . 

.... 

d        h 

...       5      4 

m 

29.8 

•  NewlM 

[oon,      .     . 

«... 

...     13      5 

49.9 

3>  First  <; 

tuarter,  .     . 

.... 

...    20      7 

37.0 

O  PullM 

oon« . 

.... 

...     27      4 

36.0 

C  Apoge< 

d 

7 

b 

0.0 

^.    •     •     •     . 

22 

4.2 

^^    • 

o — 

6S 


APRIL,  187T. 


XIU. 


» 

GREENWICH  MEAN  TIME. 

■ 

LUNAR  DT»TANCES. 

» 

h 

star's  Name 

P.L 

P.L. 

P.L. 

RI- 

^1 

and 

Noon. 

of 

IIJ^- 

of 

Vlii. 

of 

IXb. 

of 

] 

Position. 

Diff. 

Diff. 

Diff. 

Dur. 

ReguluB 

W. 

O          /        /< 

85  35  10 

9616 

8f  13  43 

9639 

88  51  54 

9649 

90  29  43 

9606 

Spica 

W. 

31  35  42 

9691 

33  14    9 

9637 

34  52  14 

9653 

36  29  57 

9068 

Jupiter 

E. 

39  44  47 

9660 

38    7  40 

9700 

36  31    0 

9790 

34  54  47 

9741 

Mors 

E. 

56  24  59 

9849 

54  51  26 

9859 

53  18  15 

9877 

51  45  27 

9894 

a  AquiliB 

E. 

72  13    4 

3461 

70  51  56 

3494 

69  31  25 

3599 

68  11  33 

3S66 

Sun 

E. 

137  58  17 

9963 

136  27  18 

9980 

134  56  40 

9997 

133  26  24 

9015 

2 

Regius 

W. 

98  33  18 

9746 

100    8  57 

9701 

101  44  16 

9776 

103  19  15 

9799 

Spica 

W. 

44  33  12 

9746 

46    8  48 

9763 

47  44    4 

9779 

49  19    0 

9794 

Jupiter 

E. 

27    0  52 

9856 

25  27  37 

9883 

23  54  57 

9919 

22  22  54 

8944 

Mars 

E. 

44    7    0 

9081 

42  36  24 

9996 

41    6    9 

3015 

39  36  15 

3039 

a  Aquil» 

E. 

61  42  52 

3n8 

60  27  27 

3896 

59  12  52 

3878 

57  59  10 

3931 

Saturn 

E. 

97  39  37 

9787 

96    4  52 

9809 

94  30  27 

9818 

92  56  22 

98S3 

ct  Pegaisi 

E. 

105  56  40 

9988 

104  26  12 

3000 

102  52  59 

3019 

lOJ  26    1 

3085 

Sun 

E. 

126    0  26 

3101 

124  32  17 

3117 

123    4  28 

3133 

121  36  59 

8150 

3 

Spica 
Mars 

W. 

57    8  54 

9864 

58  41  59 

9877 

60  14  47 

9890 

61  47  18 

9909 

E. 

32  11  51 

3113 

30  43  57 

3199 

29  16  23 

3144 

27  49    7 

3100 

a  Aquitte 

E. 

52    5    7 

49S9 

50  57  30 

4330 

49  51     5 

4411 

48  45  54 

4500 

Fomalliuiit 

E. 

72    7  10 

3174 

70  40  30 

3194 

69  14  14 

3814 

67  48  21 

8934 

Saturn 

E. 

85  10  44 

9904 

83  38  30 

9918 

82    634 

9931 

80  34  54 

9944 

a  Pegasi 

E. 

94    0    5 

3087 

92  31  40 

3101 

91    3  31 

3113 

89  35  37 

3196 

Sun 

E. 

114  24  19 

3996 

112  58  41 

3941 

111  33  20 

3854 

110    8  15 

3988 

4 

Spica 

W. 

69  26    7 

9969 

70  57  11 

9960 

72  28    2 

9970 

73  58  41 

1 
8968 

Antares 

W. 

23  31  59 

9960 

25    3    2 

9960 

26  33  53 

9970 

28    4  32 

8988 

Fomalbaut 

E, 

60  44  55 

3338 

59  21  27 

3360 

57  58  25 

3383 

56  35  49 

8407 

Saturn 

E. 

73    0  26 

3001 

71  30  15 

3011 

70    0  16 

3099 

68  30  30 

8030 

a  Pegasi 

E. 

82  19  56 

3188 

80  53  32 

3900 

79  27  23 

3919 

78    1  28 

3894 

Sun 

E. 

103    6  40 

3330 

101  43    3 

3341 

100  19  39 

3351 

98^27 

3389 

5 

Spica 

W. 

81  29  12 

3098 

82  58  50 

3034 

84  28  20 

3041 

85  57  42 

3046 

Antarea 

W. 

35  35    7 

3097 

37    4  46 

3084 

38  34  16 

3040 

40    3  39 

3045 

Fomalbaiit 

E. 

49  49  52 

3540 

48  30  12 

3571 

47  11    6 

3604 

45  52  36 

3838 

Saturn 

E. 

61    4  2J 

3071 

59a5d6 

3078 

58    6  59 

3084 

56  38  30 

3090 

a  Pegasi 

E. 

70  55  21 

3989 

69  30  48 

3994 

68    629 

3305 

66  42  23 

3317 

Sun 

E. 

92    3    9 

3405 

90  40  58 

3419 

89  18  55 

3418 

87  56  59 

3495 

6 

Antares 

W. 

47  29    7 

3065 

48  57  59 

3069 

50  26  47 

3070 

51  55  33 

3079 

Jupiter 

W. 

22  40  36 

3196 

24    6  50 

3186 

25  33  16 

3178 

26  59  52 

3170 

Fomalliaut 

E. 

39  30  20 

3858 

38  16  18 

3915 

37    3  13 

3977 

35  51  11 

4046 

Saturn 

E. 

49  17  37 

3111 

47  49  41 

3114 

46  21  48 

3116 

44  53  58 

3119 

a  Pegasi 

E. 

59  45  18 

3377 

58  22  35 

3389 

57    0    6 

3409 

55  37  52 

3415 

Sun 

E. 

81    8  54 

3447 

79  47  31 

3450 

78  26  11 

3453 

77    4  54 

3455 

7 

Antares 

W. 

59  19    4 

3073 

60  47  46 

3079 

62  16  30 

3070 

63  45  16 
38  37    5 
17  53  23 

3009 

Jupiter 

W. 

34  14  50 

3149 

35  42    9 

3137 

37    934 

3139 

3196 

Mars 

W. 

13  46    0 

3405 

15    8  11 

3390 

16  30  39 

3376 

3365 

Satuni 

E. 

37  35  16 

3199 

36    7  33 

3191 

34  39  49 

3191 

33  12    5 

3119 

a  Pegasi 

E. 

48  50  49 

3496 

47  30  20 

3515 

46  10  13 

3536 

44  50  29 

3558 

Sun 

E. 

70  18  52 

3457 

68  57  40 

3455 

67  36  26 

3454 

66  15  11 

3453 

8 

Antares 

W. 

71    9  52 

3068 

72  39    1 

3047 

74    8  15 

3043 

75  37  35 

3097 
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APRIIi,  ISTT. 


GREENWICH  MEAN  TIME. 

1 

LUNAB  DISTANCES. 

og 
8 

RtAr*a  "Stunt 

And 

Position. 

• 

Noon. 

of 

Biir. 

llli>* 

P.L. 

of 

i>iir. 

VP. 

P.L. 

of 

Dift 

Kb. 

DUC 

Jupiter 
Mars 

Suif 

W. 
£. 

O        t       n 

45  56  19 
24  49  58 
59  28  13 

aooe 

3390 
3436 

O           /        // 

47  24  31 
26  13  46 
58    637 

3009 

3313 
3431 

4I52  50 
27  37  43 
56  44  56 

3066 
3306 
3497 

50  21  17 
29    1  49 
55  23  10 

3078 
9907 
3491 

9 

An  tares 
Jupiter 
a  Aquilse 
Bfars 

Suw 

W. 
W. 
W. 
W. 
£. 

83    6    4 
57  45  44 
42  19  33 
36    4  39 
48  32  39 

3006 
3048 
5158 
3906 
3900 

84  36  10 
59  15    5 
43  14  31 
37  29  42 
47  10  11 

9008 
3093 
5095 
3947 
3380 

86    6  25 
60  44  37 

44  11    7 
38  54  56 

45  47  34 

9900 

30B5 
4006 
3938 
3374 

87  36  50 
62  14  19 
45    9  17 
40  20  20 
44  24  48 

9983 

3016 
4796 
9990 
3367 

10 

Jiipher 
a  AquilSd 
Mars 

W. 
W. 
W. 
£. 

69  45  38 
50  20  42 
47  30    9 
37  28  44 

9060 
4368 

3180 
3390 

71  16  29 
51  26  37 

48  56  42 
36    5    2 

9060 
4903 
3160 
»18 

72  47  82 
52  83  36 
50  23  28 
84  41  11 

9950 
49» 
3158 
3300 

74  18  48 
53  41  35 
51  50  27 
33  17  10 

4167 
9148 

3300 

1 

1  11 

1 
1 

Jupiter 

Mars 

Suit 

W. 
W. 

£. 

81  5a  26 
59    837 
26  14  40 

9887 
3009 

3961 

83  31    2 
60  36  56 
24  49  43 

9876 
3081 
3956 

85    3  52 
62    5  29 
23  24  39 

9865 
3069 

3950 

86  36  56 
63  34  16 
21  59  29 

9864 

3068 
3947 

15 

1 

Scif 

Pollux 

Regulus 

W. 

E. 

£. 

21  58  36 

64    537 

100  57    9 

9017 
S638 

9530 

23  30  33 
62  25  16 
99  16  38 

9001 
9599 
9589 

25    2  50 
60  44  43 
97  35  56 

9887 
9S81 
8514 

26  35  25 
59    3  59 
9555    2 

9673 
9513  . 
9506 

16 

1 

Suif 

Pollux 

Regulus 

W. 

E. 

E. 

34  22  21 

50  37  38 
87  27  47 

9816 
9477 
9467 

35  56  26 
48  55  52 
85  45  47 

9808 
9470 
9460 

37  30  44 
47  13  56 
84    338 

9798 
9«63 
9453 

39    5  14 
45  31  51 
82  21  19 

9790 
9457 
9446 

17 

Sun 

Pollux 

Regulus 

W. 

E. 

£. 

47    0  28 
36  59  20 
73  47  21 

9750 
9490 
9414 

48  36    2 
35  16  27 
72    4    6 

9743 
9494 

9406 

50  11  45 
33  33  27 
70  20  43 

9736 
9491 
9409 

51  47  37 
31  50  22 
68  37  11 

9790 
9417 
9396 

18 

Son 

Aldebaran 

Regulus 

W. 
W. 
E. 

59  49    9 
22  38  21 
59  57  32 

9608 
9806 
9370 

61  25  52 
24  10  46 
58  13  14 

9009 
9889 

9364 

63    2  42 
25  44  45 

56  28  48 

9667 
8163 
9959 

64  39  40 
2790    1 
54  44  15 

9681 

9713 ; 

9355   , 

19 

Sun 

Aldeharaii 
Regius 
Spica 

W. 

E. 
E. 

72  46  14 

35  30    4 

45  59  51 

100    1    5 

9867 
9953 
9333 

74  23  52 
37  10    4 
44  14  40 
98  15  53 

9808 
9539 

9398 
9398 

76    1  37 
38  50  33 
42  29  22 
96  30  35 

9047 
9513 
8394 
9995 

77  39  28 
40  31  28 
40  43  58 
94  45  12 

9643 
9486  1 
9391 
9999 

20 

Sun 

Aldebaran  - 

Re^ue 

Spica 

W. 
W. 
E. 
E. 

85  50    4 
49    1  22 
31  55  38 
85  56  59 

9094 
9439 
9309 
9304 

87  28  27 
50  44  11 
30    9  43 
84  11    5 

9691 
9499 
8900 
9300 

89    654 
52  27  14 
28  23  43 
8225    6 

9617 
9413 
9907 
9997 

90  45  26 
54  10  30 
26  37  39 
80  39    2 

9613 
9406  , 
9994 
9994 

21 

1 

Sun 

AldebaFau 
Pollux 
Spica 

W. 

W. 

w. 

E. 

98  59    8 
62  49  25 
19  20  13 
71  47  42 

9000 
9373 
9394 
9981 

100  38    3 
64  33  38 
21    5  37 
70    1  15 

9608 
9368 

9317 
9979 

102  17    1 
66  17  59 
22  51  12 
68  14  44 

9606 
9964 
9909 
9977 

103  56    1 
68    226 
24  36  58 
66  28  11 

9604 
9360 
9309 
9975 

22 

Sun 

Aldebanin 

Pollux 

W. 
W. 
W. 

112  11  36 
76  45  59 
33  27  39 

9588 
3345 
9984 

113  50  47 
78  30  53 
35  14    2 

9688 
9343 
9981 

115  29  59 

80  15  50 
37    0  29 

9688 

9349 
9879 

117    9  11 
82    0  49 
38  46  59 

9341 
9976  . 

1 
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GREENWICH  MEAN  TIME. 

- 

LUKAK  DIWANCES. 

Stv'aNiime 

■ad 

PMiUon. 

MidnighL 

P.L. 

of 
Dtff. 

xvi>. 

P.L. 

of 

Biff. 

XVIUb. 

P.L. 

of 
Dlff. 

XXPi* 

P.L. 

of 

Dift 

8 

Jupiter 
Mara 

Suif 

W. 

w. 

0           t        t' 

51  49  53 
30  26    4 
54    1  17 

3079 
3960 
3415 

53  18  37 
31  50  28 
52  39  18 

3065 
3981 
3400 

0          t        /> 

54  47  30 
33  15    2 
51  17  12 

3067 
3979 
3403 

5^  16  3^ 
34  39  46 
49  54  5» 

3040 
3066 
3307 

9     Antarea 
Jupiter 

1  Mara 

Son 

1 

W. 
W. 

w. 
w. 

E. 

89    7^4 
6^)  44  12 
46    8  55 
41  45  55 
43    1  54 

S974 
3007 
4007 
3290 
33Q0 

9038    9 
65  14  16 
47    9  57 
43  11  41 
41  38  51 

9066 

IttMT/ 
4604 
3900 
3361 

92    9    4 
66  44  32 
48  12  18 
44  37  39 
40  15  38 

9968 

9960 
4518 
3900 
3343 

98  40  10 
68  14  59 
49  15  54 
46    3  48 
38  52  16 

9048 
9879 
4437 
3100 
3334 

10     Jupiter 
a  Aquihe 
i  Mani 
Suif 

w. 
w. 
w. 

E. 

75  50  17 
54  50  32 
53  17  38 
31  52  59 

9999 

4110 
3138 
3999 

77  21  59 
56    0  24 
54  45    2 
30  28  38 

9918 
4066 
3196 
3984 

78  53  55 
57  11    8 
56  12  40 

29    4    8 

9008 
4006 

3114 
3976 

8026    4 
58  22  42 
57  40  3« 
27  39  28 

9008 
3068 
3104 
3900 

11     Jupiter 
Mara 

W. 

w. 

E. 

88  10  14 
65    3  17 
20  34  15 

9649 
3047 
3944 

89  43  47 
66  32  32 
19    8  58 

9631 
3034 
3M4 

91  17  34 
68    2    2 
17  43  41 

9091 
3093 
3047 

92  51  35 
69  31  46 
16  18  27 

9800 
3019 
30S3 

15       8t7!V 

PoUux 
Regnlna 

W. 

E. 
E. 

28    8  18 
57  23    4 
94  13  57 

9861 
9506 
9496 

29  41  27 
55  41  58 
92  32  41 

9849 
9486 
9400 

31  14  51 
54    0  42 
90  51  14 

9688 

9480 
9489 

32  48  29 
52  19  15 

89    936 

9898 
9483 
9475 

1«  :  Bvn 
1  Pollux 
'  Regiihis 

W. 

E. 
E. 

40  39  55 
43  49  37 

80  38  50 

9781 
9451 
9440 

42  14  48 
42    7  15 
78  56  12 

9773 
9445 
9433 

43  49  51 
40  24  44 
77  13  24 

9766 
9440 
9496 

45  25    4 
38  42    6 
75  30  27 

9787 
9434 
9490 

17     805 
!  Pollux 

Regului« 

1 

W. 

E. 

E. 

5:3  23  39 
30    7  11 
66  53  31 

9799 
9413 
9301 

54  59  49 
28  23  55 
65    9  43 

9716 
9410 
9385 

56  36    8 
26  40  35 
63  25  47 

9710 
9409 
9380 

58  12  a5 
24  57  13 
61  41  43 

9704 
9406 
9375 

18      St75 

Aldebaraii 
1  ReguhiB 

W, 
W. 

E. 

66  16  45 
28  56  23 
52  59  35 

9076 
9079 
9350 

67  53  57 
30  33  41 
51  14  49 

9671 
9635 
9346 

69  31  16 
32  11  48 
49  29  56 

9006 

9604 
9849 

71    8  42 
33  50  37 
47  44  57 

9001 
9337 

19  1  Sc5 
1  Aldebaraii 
Reniliia 

Spica 

1    ■ 

W. 
W. 

E. 
£. 

79  17  24 
42  12  48 
38  58  29 
92  59  44 

9839 
9480 
9317 
9318 

80  55  26 
43  54  29 
37  12  54 
91  14  11 

9035 

9467 
9313 
9314 

82  33  33 
45  36  29 
35  27  14 
89  28  32 

9631 
9454 
9310 
9311 

84  11  46 
47  18  47 
33  41  29 

87  42  48 

9097 
9449 
9306 

9307 

W    Sew 

Aldebaraii 

Reguliia 

8pica 

W. 
W, 

E. 
E. 

92  24    3 
55  53  57 
24  51  30 
78  52  54 

9610 
9396 
9991 
9991 

94    244 
57  37  35 
23    5  17 
77    6  42 

9008 
9391 
9980 
9980 

95  41  28 
59  21  23 
21  19    1 
75  20  26 

9005 
S384 
9986 
9986 

97  20  16 
61    5  20 
19  32  41 
7334    6 

9009 
9370 
9984 
9983 

31     Snt 

Aldebaraii 

Pbttuz 

Dpica 

w. 
w. 

E. 

105  35    4 
69  46  59 
26  22  53 
64  41  35 

9503 
9355 
9996 
9974 

107  14    9 
71  31  38 
28    856 
62  54  57 

9801 
S353 
9994 
9979 

108  53  17 
73  16  21 
29  55    5 
61    8  16 

9500 
9350 
9980 
9970 

110  32  26 
75    1    8 
31  41  20 
59  21  33 

9580 

9347 
9987 
9970 

«    8011 

1  Aldebaraii 
'  Polhix 

1 

W. 

118  48  24 
83  45  49 
40  33  31 

9588 
9340 

99n 

120  27  36 
85  30  50 
42  20    4 

9588 

9339 
9976 

122    6  47 
87  15  52 
44    639 

9500 
9340 
9976 

123  45  56 
89    0  53 
45  53  14 

9991 
9340 
9976 

T2 


APRIL,  1877. 


XVU, 


GREENWICH  MEAN  TIME. 

1 

LUNAB  DISTANCED 

1 

• 

2« 

Star's  Name 

P.L. 

P.L. 

1 

P.L. 

P.I.. 

«l 

and 

Noon. 

of 

nih* 

of 

Vlh. 

of 

ix>. 

of 

29 

Ponition. 

Diff. 

Diff. 

Diff. 

D|£ 

Spica 

E. 

O         1       II 

57  34  49 

9968 

0          1        II 

55  48    3 

9066 

5f    1  16 

9967 

52  U38 

9807 

Antares 

E. 

103  28  16 

S966 

101  41  27 

9966 

99  54  37 

9966 

98    7  47 

9905 

23 

Sun 

W. 

125  25    4 

SSf)3 

127    4    9 

9504 

128  43  12 

9506 

130  22  12 

9500 

Aldebaran 

W. 

90  45  54 

3341 

92  30  54 

9349 

94  15  52 

9344 

96    0  4a 

9346 

Pollux 

W. 

47  39  49 

997S 

49  26  24 

9»n 

51  12  58 

99n 

52  59  31 

9979   , 

iSpica 

E. 

43  20  30 

9960 

41  33  45 

9970 

39  47    2 

99f» 

38    0  22 

9974 

Antares 

E. 

89  13  33 

9966 

87  26  44 

9968 

85  3Si  57 

9960 

83  53  1^ 

9970 

Jupiter 

E. 

114  46    0 

9963 

112  59  35 

9iJ83 

HI  13  11 

9984 

109  26  48 

1 

24 

Pollux 

W. 

61  51  40 

9980 

63  37  55 

9909 

65  24    5 

9906 

67  10  10 

1 

Repilus 

W. 

24  55  59 

9983 

26  42  33 

8987 

28  28  42 

9900 

30  14  56 

9904  ' 

Spica 

E. 

29    7  50 

998B 

27  21  34 

9909 

25  35  23 

9907 

23  49  10 

9309 

Autares 

E. 

75    0    7 

!eW3 

73  13  42 

3886 

71  27  22 

9880 

69  41    8 

9904  . 

Jupiter 

E. 

100  a5  27 

• 

9996 

98  49  21 

9908 

97    3  19 

9909 

95  17  22 

9900  ! 

25 

.  Pollux 

W. 

75  59    3 

9394 

77  44  27 

9331 

79  29  42 

9337 

81  14  48 

9943 

Regulus 

W. 

39    4  29 

9319 

40  50    1 

9395 

42  35  24 

9331 

44  20  38 

9338 

Antai'eB 

E. 

60  51  32 

9319 

59    6    0 

9995 

57  20  37 

9331 

55  a5  23 

9338 

Jupiter 

E. 

86  29  12 

9330 

84  43  56 

9336 

82  58  49 

9849 

81  13  51 

9949 

26 

Pollux 

W. 

89  57  45 

9389 

91  41  46 

9301 

93  25  34 

9400 

95    9    9 

9469 

Regulus 

W. 

53    4  12 

9376 

54  48  21 

9386 

56  32  17 

9304 

58  16    a 

9403 

Antares 

E. 

46  51  49 

9377 

45    7  41 

9365 

43  23  45 

9394 

41  40    2 
67  20  44 
95    6  25 

9409 

Jupiter 
a  AquilfB 

E. 

72  31  39 

9389 

70  47  48 

9307 

69    4    9 

9407 

9416 

E. 

99  28  41 

3134 

98    1  13 

3136 

96  33  47 

3199 

31^ 

Mara 

E. 

104  35  43 

9574 

102  56  13 

9583 

101  16  55 

9603 

99  37  50 

9003 

27 

Regulus 

W. 

66  51    7 

94&5 

68  33  24 

9466 

70  15  25 

9477 

71  57  10 

9480 

Autares 

E. 

33    4  57 

9455 

31  22  41 

9466 

29  40  40 

9478 

27  58  56 

9480 

Jupiter 
a  AquilfB 

E. 

58  47  14 

9470 

57    5  19 

9489 

55  23  40 

9494 

53  42  19 

9607 

E. 

87  51  44 

3193 

86  25  26 

3807 

84  59  35 

9891 

83  33  41 

9998 

Mfu« 

E. 

91  25  54 

9656 

89  48  15 

9667 

88  10  51 

9670 

86  33  43 

9609 

28 

Re^us 

W 

80  21  48 

9550 

82    1  52 

9569 

63  41  39 

9575 

85  21    8 

9M0 

Spica 

W. 

26  22  17 

9556 

28    2  12 

9568 

29  41  51 

9581 

31  31  12 

9509 

Jupiter 
a  Aquil» 

E, 

45  20    3 

9574 

43  40  33 

9500 

42    1  24 

9606 

40  33  35 

9091 

E. 

76  30  26 

3349 

75    7    3 

3367 

73  44    9 

3303 

72  21  44 

9481 

Mara 

E. 

78  32  12 

9755 

76  56  45 

9768 

75  21  35 

9788 

73  46  43 

9796 

29 

Regius 

W. 

93  33  58 

9656 

95  H  38 

9660 

96  48  59 

9689 

98  36    3 

9190   ■ 

Spica 

W. 

39  33  36 

9659 

41  11  11 

9679 

42  48  29 

9085 

44  35  3» 

9689 

Jupiter 
a  Aquiles 

E. 

32  14    3 

9706 

30  37  31 

9796 

29    1  26 

9747 

27  35  46 

9mo 

E. 

65  38  16 

3580 

64  19  30 

3688 

63    1  26 

9670 

61  44    7 

3714 

Mara 

E. 

65  56  53 

.     9865 

64  23  49 

9880 

62  61    4 

9604 

61  18  37 

9806 

Saturn 

E. 

105  24  12 

9680 

103  47  18 

9704 

102  10  43 

9717 

100  34  36 

9791 

30 

Spica 

Mara 

W. 

52  25  57 

9766 

54    1  10 

9770 

55  36    6 

9709 

57  10  44 

9686 

E. 

53  40  51 

9078 

52  10  11 

9009 

50  39  48 

9006 

49    9  49 

9010   ' 

or  AquilfD 

E. 

55  30    3 

3078 

54  18    2 

4041 

53    7    3 

4100 

51  57  10 

4180    1 

Fomalhant 

E. 

76  34  18 

3066 

75    5  27 

3084 

r3  36  58 

9109 

73    8  51 

9190   , 

Saturn 

E. 

f)2  37  30 

9798 

91    3    0 

9811 

89  28  47 

9885 

87  54  51 

9B»   ! 

a  Pegasi 

E. 

98  25  41 

9900 

96  55  16 

3001 

95  35    5 

9014 

93  55    9 

9006 

XVIII.  APRIL,  18T7.  73 


T4 


MAY,  18TT. 


AT  OBEENWIGH  APPABENT  NOON. 


i 

i 

^ 

1 

1 

1 

•8 

"8 

1 

1 

1 

Tues. 

Wed. 

2 

Thur. 

3 

Frid. 

4 

Sat. 

5 

Sun. 

6 

Mon. 

7 

Tues, 

8 

Wed. 

9 

Tliur. 

10 

Frid. 

11 

Sat. 

12 

^n. 

13 

Mon. 

14 

Tues. 

15 

Wed. 

16 

Thur. 

17 

Frid. 

18 

Sat. 

19 

Sun. 

20 

Mon. 

21 

Tues. 

22 

Wed. 

23 

Thur. 

24 

Frid. 

25 

Sat 

26 

Sun. 

27 

Mon. 

28 

Tues. 

29 

Wed. 

30 

Thur. 

31 

Frid. 

32 

THE  SUN'S 


Apptmnt 
Ri^t  Asoenaion. 


h     m       ■ 

2  35  0.38 
2  38  49.75 
2  42  39.68 

2  46  30.17 
2  50  21.23 
2  54  12.88 

2  58  5.13 

3  1  67.97 
3  5  51.39 

3  9  45.40 
3  13  40.00 
3  17  35.18 

3  21  30.94 
3  25  27.27 
3  29  24.17 

3  33  21.63 
3  37  19.65 
3  41  18.21 

3  45  17.31 
3  49  16.94 
3  58  17.09 

3  57  17.76 

4  1  18.94 
4    5  20.62 

4  9  22.79 
4  13  25.46 
4  17  28.60 

4  21  82.21 
4  25  36.29 
4  29  40.82 
4  33  45.79 

4  37  51.91 


DUlfor 
Ihoar. 


9.545 
9.568 
9.591 

9.GI5 
9.639 
9.664 

9.689 
9.714 
9.738 

9.763 
9.787 
9.819 

9.836 
9.859 
9.883 

9.906 
9.929 
9.961 

9.973 

9.995 

10.017 

10.039 
10.060 
10.081 

10.102 
10.122 
10.142 

10.161 
10.180 
10.198 
10.216 

10.233 


Appmrmi 

DedinstioB. 

1 

Diff.  for 
Ihour. 

N.15  11  44!9 
15  29  40.4 
15  47  20.5 

+45^2 
44.49 
43.85 

16    4  45.2 
16  21  54.0 
16  38  46.7 

43.20 
42.53 
41.85 

16  55  22.9 

17  11  42.4 
17  27  44.7 

41.16 
40.45 
39.73 

17  43  29.5 

17  58  56.7 

18  14    5.7 

39.00 
38.25 
37.49 

18  28  56.3 
18  43  28.2 
18  57  41.1 

36.72 
35.93 
35.14 

19  11  35.0 
19  25    9.2 
19  38  23.5 

34.33 
33.50 
32.67 

19  51  17.6 

20  3  51.5 
20  16    4.9 

31.83 
30.98 
30.12 

20  27  57.5 
20  39  29.1 
20  50  39.4 

29.25 
2a37 

27.48 

21     1  28.3 
21  11  55.4 
21  22    0.5 

26.58 
25.67 
24.75 

21  31  43.6 
21  41     4.7 
21  50    3.3 
21  58  39.1 

23.83 
22.90 
21.96 
21.01 

NJ22    6  52.0 

+20.05 

8«ni- 
dUmeter. 


## 


5  54.11 
5  53.87 
5  53.63 

5  53.40 
5  53.17 
5  52.94 

5  52.71 
5  52.49 
5  52.27 

5  52.06 
5  51.85 
5  51.64 

5  51.44 
5  51.24 
5  51.04 

5  50.85 
5  50.66 
5  50.48 

5  50.30 
5  50.13 
5  49.96 

5  49.79 
5  49.62 
5  49.46 

5  49.30 
5  49.14 
5  48.99 

5  48.84 
5  48.69 
5  48.54 
5  48.40 


15  48.26 


Sidav^ 
Time 
of  the 
Semi- 

dimmeter 

the 

Herid- 

ian. 


66.09 
66.17 
66.25 

66.83 
66.41 
66.49 

66.57 
66.65 
66.73 

66.81 
66.89 
66.98 

67.06 
67.14 
67.22 

67.30 
67.38 
67.46 

67.54 
67.62 
67.70 

67.78 
67.86 
67.93 

68.00 
68.07 
68.14 

68.20 
68.26 
68.32 

68.38 

68.43 


BqoAtloiiof 
Time, 
tffU 


jTOm 

Apptsttni 
Time, 


ID         ■ 

3  3.43 
3ia60 
3  17.21 

3  2a26 
3  28.73 
3  33.62 

3  37.92 
3  41.63 
3  44.75 

3  47.29 
3  49.24 
3  50.60 

3  51.41 
3  51.63 
3  51.29 

3  50.39 
3  48.93 
3  46.93 

3  44.40 
3  41.34 
3  87.75 

3  33.64 
3  29.04 
3  23.94 

3  18.33 
3  12.24 
3    5.68 

2  5a65 
2  5L15 
2  43.19 
2  34.80 

2  26.99 


DtCfbr 
1 


ft 
0.310 

0.287 

0.264 

0.940 
0.216 
0.191 

0.167 
0.142 
0.118 

0.093 
0.069 
0.044 

0.090 
0.003 
0.027 

0.050 
0.073 
0.095 

0.117 
0.139 
0.161 

0.182 
0.203 
0.224 

0.245 
0.265 
0.285 

0.304 
0.323 
0.341 
0.369 

0.376 


Non.— H een  Time  of  the  Semidiemeter  peering  mey  be  foand  by  eabtaoUng  0>.18  from  the  Bldoeel  T\ma. 
4-  prefixed  to  the  boorly  ebenge  of  declination,  Indioetee  that  north  deoUnationa  are  Inoreatlng. 
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T6 


MAY,  18T7, 


in, 


s 


o 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 

ao 

31 


3 


s 


o 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
l»i 
135 

136 
137 
138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 
150 
151 


32    152 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


IRrvs  L0N6ITTTDS. 


fi 


41  11  29.7 

42  9  37.7 

43  7  44.2 

44  5  49.3 

45  3  53.0 

46  1  55.4 

46  59  56.5 

47  57  56.2 

48  55  54.6 

49  53  51.6 

50  51  47.2 

51  49  41.2 

52  47  33.7 

53  45  24.8 

54  43  14.3 

55  41  2.2 

56  38  48.6 

57  36  33.4 

58  34  16.5 

59  31  57.9 

60  29  37.8 

61  27  16.2 

62  24  53.1 

63  22  28.5 

64  20  2.6 

65  17  35.4 

66  15  7.0 

67  12  37.4 

68  10  6.9 

69  7  35.5 

70  5  3.2 

71  2  30.1 


?J 


II 


11  7.8 
9  15.7 
7  22.1 

5  27.0 

3  80.5 

1  32.8 

59  33.8 
57  33.3 
55  31.5 

53  28.4 
51  23.8 
49  17.7 

47  10.0 
45  0.9 
42  50.2 

40  38.0 
38  24.3 
36  8.9 

33  51.8 
31  33.0 
29  12.7 

26  50.9 
24  27.6 
22  2.9 

19  36.8 
17  9.4 
14  40.8 

12  11.1 
9  40.4 
7  8.8 

4  36.3 

2  3.0 


DifElfor 
Ihonr. 


45.36 
45.30 
45.94 

45.18 
45.12 
45,0? 

45.01 
44.96 
44.00 

4434 
44.78 
44.731 

44.66 
44.60 
44.53 

44.46 
44.40 
44.33 

44.97 
44.9C 
44.14 

44.07 
44.01 
43.95 

43.89 
43.84 
43.79 

43.75 
43.71 
43.67 
43.63 


143.60 


LATITODX. 


II 


-0.30 
0.26 
0.17 

-0.08 

+0.04 

0.17 

0.30 
0.43 
0.56 

0.66 
0.76 
0.81 

0.85 
0.85 
0.80 

0.75 
0.66 
0.56 

0.44 
0.31 
0.18 

+0.05 

-0.06 

0.17 

0.24 
0.29 
0.29 

0.28 

0.23 

0.16 

-0.06 

+0.04 


LogBTithm 

of  the 

Radius  Veotor 

of  the 

Sarth. 


0.0035756 
.0036843 
.0037923 

.0038994 
.0040054 
.0041102 

.0042136 
.0043155 
.0044157 

.0045141 
.0046107 
.0047054 

.0047981 
.0048887 
.0049773 

.0050639 
.0051486 
.0052313 

.0053129 
.0053925 
.0054705 

.0055470 
.0056223 
.0056964 

.0057692 
.0058408 
.0059113 

.0059807 
.0060490 
.0061161 
.0061820 

0.0062466 


DUr.  for 
Ihour. 


-M5.4 
45.1 
44.7 

44.3 
43.6 
43.3 

49.7 

42.0 
41.3 

40.5 
39.8 
39.0 

3a9 
37.3 
36.5 

35.7 
35.0 
34.9 

33.5 
39.8 
39JK 

31.6 
31.0 
30.5 

30.0 
99.5 
99.1 

98.7 
98.9 
27.7 
97.9 

4-96.6 


Heu  TinM 
of 

SlderaJOh. 


K     m      ■ 

21  18  25.68 
21  14  29.77 
21  10  83.85 

21  6  87.95 
21  2  42.04 
20  58  46.13 

20  54  50.22 
20  50  54.31 
20  46  5a40 

20  43  2.50 
20  39  6.57 
20  35  10.66 

20  31  14.75 
20  27  18.84 
20  23  22.93 

20  19  27.02 
20  15  81.11 
20  11  85.20 

20  7  89.28 
20  3  43.37 
19  59  47.46 

19  55  51.55 
19  51  55.63 
19  47  59.72 

19  44  3.81 
19  40  7.90 
19  36  11.99 

19  82  16.06 
19  28  20.17 
19  24  24.26 
19  20  28.34 

19  16  82.48 


Note  :  a  cunwpoada  to  the  tnu  eqcdsoz  of  the  date,  A'  to  the  m$an  equinox  of  JaaiiBzy  Od. 


Dlit  for  1  hour. 
-9*.899tf 


IV. 


MAY,  ISTT. 


7T 


GREENWICH  MEAN  TIME. 

1 

'8 

THE  MOON'S 

•BMIDIAMBTBR. 

HORIZOHTAL 

PARALLAX. 

MERIDIAN  PASSAOB. 

AOB. 

Noon. 

Midnight 

Noon. 

Diff.  for 
Ihonr. 

Midnight 

Diff.  for 
1  hoar. 

Diff.  for 
1  hour. 

NOOD. 

1 

2 
3 

1         n 

15    8.1 
14  59.8 
14  53.6 

15    3.7 
14  56.4 
14  51.4 

55  26.0 
54  55.5 
54  32.8 

M 

-1.41 
1.12 
0.77 

55    9.9 
54  43.1 
54  24.8 

/» 
-1.27 

0.95 

0.56 

b       m 

15  43.4 

16  352 

17  24.0 

lU 

2.22 
2.10 
1.96 

d   , 

17.8 
18.8 
19.8 

4 
5 
6 

14  50.0 
14  49.0 
14  50.9 

14  49.1 
14  49.6 
14  52.9 

54  19.3 
54  15.8 
54  22.7 

-0.36 

+0.07 

0.50 

54  16.3 
54  18.0 
54  30.0 

-0.15 

+0.29 

0.71 

18    9.6 

18  52.6 

19  33.7 

1.84 
1.74 
1.69 

20.8 
21.8 
22.8 

7 
8 
9 

14  55.5 

15  2.6 
15  11.6 

14  58.7 

15  6.9 
15  16.8 

54  39.6 

55  5.7 
55  39.1 

0.91 
1.85 
1.52 

54  51.6 

55  21.6 
55  57.9 

1.09 
1.40 
1.61 

20  14.1 

20  54.8 

21  37.1 

1.68 
1.72 
1.82 

23.8 
24.8 
25.8 

10 
11 
12 

15  22.2 
15  33.4 
15  44.4 

15  27.7 
15  39.0 
15  49.6 

56  17.8 

56  58.9 

57  39.5 

1.69 
1.73 
1.63 

56  38.2 

57  19.5 
57  58.6 

1.72 
1.70 
1.55 

22  22.3 

23  11.5 

6 

1.96 
2.15 

268 
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3J2Sa5 

22  14  28.5 

9J»75 

10 

16  54  :^.16 

9.9736 

27  34  17.3 

3.100 

11 

15    5    3.67 

3J9028 

22  24  23.3 

9.850 

11 

16  57    0.59 

9.3730 

27  37  19iJ 

9.955 

12 

15    7  19.51 

8.3658 

22  34  10.5 

9.793 

12 

16  59  2a03 

9.3741 

27  40  11.9 

9.801 

13 

15    9  35ii7 

3.3696 

22  43  .50.1 

9.597 

13 

17    1  45.48 

9.9749 

27  42  55;^ 

9.647 

14 

15  11  51.86 

9.8733 

22  53  22.1 

9.469 

14 

17    4    7^ 

9.3748 

27  45  29.5 

9.409 

15 

15  14    8.37 

9.3769 

23    2  4a4 

9.340 

15 

17    6  3l>.38 

9.3741 

27  47  54.4 

9.937 

16 

15  16  25.09 

9.3806 

23  12    2.9 

0.909 

16 

17    8  52.82 

9.3737 

27  50  10.0 

9J89 

17 

15  18  42.03 

9.3841 

23  21  11.5 

9.078 

17 

17  11  15.23 

2.3733 

27  52  16.3 

3.098 

18 

15  20  59.18 

3.3876 

23  30  12.2 

8.947 

18 

17  13  37.62 

9.9799 

27  54  13.4 

1.874 

19 

15  23  16.54 

3.8911 

23  39    5.1 

8.815 

19 

17  15  59i)8 

9J793 

27  56    1.2 

1.790 

20 

15  25  34.11 

3.8945 

23  47  50.0 

8.681 

20 

17  18  22.30 

9.9717 

27  57  39.8 

1.566 

21 

15  27  51.88 

3J3979 

23  56  26.8 

8.546 

21 

17  20  44.58 

9.3700 

27  59    9.1 

1.419 

22 

15  30    9.86 

9.3013 

24    4  55.5 

8.411 

22 

17  23    6.81 

9J700 

28    0  29.2 

1J858 

23 

15  32  28.03 
SATl 

9.3045 

URDI 

S.24  13  16.1 
iY  26. 

&375 

23 

17  25  28i)8 
MO 

9.3600 

NDA^ 

8.28    I  40.1 
IT  28. 

]ao4 

0 

15  \H  46.40 

3.3077 

S.24  21  28.5 

8.137 

0 

17  27  51.09 

9.9679 

B.28    2  41.7 

04B0 

1 

15  t^    4.96 

9.3109 

24  29  32.6 

7.999 

1 

17  30  13.13 

9.3667 

28    3  34.1 

0.797 

2 

15  39  23.71 

3.3141 

24  37  28.4 

IMl 

2 

17  32  35.09 

9..1653 

28    4  17.3 

0.644 

3 

15  41  42.65 

9.3179 

24  45  15.9 

7.793 

3 

17  34  56.96 

9.9638 

28    4  51.4 

0.491 

4 

15  44    1.77 

SI.3S0S 

24  52  55.0 

7.581 

4 

17  37  18.74 

9.3689 

28    5  16.3 

0.938 

5 

15  46  21.07 

8«)939 

25    0  25.6 

7.440 

5 

17  39  40.43 

9.9607 

28   5  :^o 

0.186 

6 

15  48  40.55 

3.3961 

25    7  47.8 

7.998 

6 

17  42    2.02 

9.9580 

28    5  38.6 

-0.094 

7 

15  51    0.20 

3.3868 

25  15    1.4 

7.156 

7 

17  44  23.50 

9.9570 

28    5  36.1 

40.J17 

8 

15  .53  20.01 

3.3316 

25  22    6.5 

7.019 

8 

17  46  44.86 

9.3550 

28    5  24.5 

0.968 

9 

15  55  39.99 

3.3343 

25  29    2.9 

6.867 

9 

17  49    6.10 

9.9599 

28    5    3.9 

0.410 

10 

15  .58    0.13 

3.3369 

25  35  50.6 

6.793 

10 

17  51  27J21 

9JS07 

28    4  34.2 

0.570 

II 

16    0  20.42 

3.3394 

25  42  29.7 

6.579 

11 

17  53  48.19 

9.9485 

28    3  55.5 

0.719 

12 

16    2  40.86 

3.3418 

25  49    0.1 

6.433 

12 

17  56    9.03 

9.9461 

28    3    7.9 

0.868 

13 

16    5    1.44 

9.3443 

25  55  21.7 

6.987 

13 

17  58  29.72 

9.9436 

28    2  11.3 

14)18 

14 

16    7  22.17 

8.3467 

26    1  34.5 

6.139 

14 

18    0  50.26 

9.9410 

28    1    5.7 

1.167 

15 

16    9  43.04 

3.3489 

26    7  38.4 

5.999 

15 

18    3  10.64 

9.3383 

27  59  51.2 

le.'llS 

16 

16  12    4.04 

3.3510 

26  13  33.5 

5.843 

16 

18    5  30.86 

9.3356 

27  58  27.9 

1.469 

17 

16  14  25.16 

3.3530 

26  19  19.6 

5.604 

17 

18    7  50.91 

9.9987 

27  56  55.8 

1.609 

18 

16  16  46.40 

3.3550 

26  24  56.8 

5.545 

18 

18  10  10.78 

8J907 

27  55  14.8 

1.756 

19 

1(5  19    7.76 

2JS5G9 

26  30  25.0 

5.396 

19 

18  12  30.47 

9.3967 

27  53  25.0 

1.909 

20 

16  21  29.23 

9J587 

26  35  44.3 

5.947 

20 

18  14  49.98 

9.9935 

27  51  2a6 

9.046 

21 

16  23  50.80 

2J3fm 

26  40  54.6 

5.096 

21 

18  17    9.29 

9.3909 

27  49  19.5 

9.190 

22 

16  26  12.47 

Qja$19 

26  45  55,8 

4.944 

22 

18  19  28.40 

9.3168 

27  47    3.8 

9.334 

23 

16  28  34.23 

3«'M«5 

26  50  47.9 

4.793 

23 

18  21  47.31 

9.3135 

27  44  39.4 

9.478 

24 

16  30  56.09 

3.3650 

S.26  55  31.0 

4.649 

24 

18  24    6.02 

9.3100 

S.27  42    6.4 

9J691 
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GREE^  WICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RiglitAHeeiMioii. 

Diff. 
for  1  m. 

DecllnatH>u. 

ma. 

forlni. 

Hour. 

Bight  Ascension. 

Diff. 
,  for  1  in. 

Declination. 

Diff. 
for  1  m. 

TU] 

3SDA 

Y29. 

THURSDAY  31. 

h    m      ■ 

• 

O         /          // 

1      »i 

h     111      ■ 

1    ■ 

0       «       // 

// 

0 

18  24    6.02 

9.3100 

S.27  42    a4 

9.691 

0       20    9  46.98 

9.0796 

S.23    7  44.3 

8.458 

1 

18  26  24.51 

9.3064 

27  39  24.9 

9.763 

1  ,    20  11  51.59 

9.0749 

22  59  13.8 

8.556 

2 

18  28  42.78 

^  9.3038 

27  36  34.9 

9.903 

2 

20  J3  55.88 

9.0688 

22  50  37.5 

8.&'>3 

3 

18  31    0.84 

9.9991 

27  33  36.5 

;     3U)43 

3 

20  15  59.85 

9.0636 

22  41  55.4 

8.750 

4 

18  :«  iaC7 

9.9959 

27  30  2il7 

i     3.  J  83 

4 

20  18   a5i 

9.0583 

22  33    7.5 

8.846 

5 

18  35  36.26 

,  9.9913 

27  27  14.5 

i      3.339 

5 

20  20    6.85 

9.0531 

22  24  ia9 

8.940 

6 

18  37  5ari2 

,  9.9873 

27  23  51.0 

,     3.461 

6 

20  22    9.88 

9.0478 

22  15  14.7 

0.033 

7 

18  40  10.74 

'■  9J{839 

27  20  19.2 

j     3.598 

7 

20  24  12.59 

9.0497 

22    6    9.9 

9.196 

8 

18  42  27.61 

9.9791 

27  16  39.2 

3.734 

8 

20  26  15.00 

9.0376 

21  56  59.6 

9.918 

9 

18  44  44.23 

9J2749 

27  12  51.1 

3.870 

9 

20  x>8  17.10 

9U)394 

21  47  43.8 

9.308 

10 

18  47    0.60 

9.9707 

27    8  54.8 

1     4.005 

10 

20  30  18.89 

9.0373 

21  38  22.6 

9.397 

Jl 

18  49  16.71 

9.9663 

27    4  50.5 

4.139 

11 

20  32  20.37 

9.0999 

21  28  56.1 

•  9.486 

12 

18  51  32.56 

9.9690 

27   0  3ai 

4.973 

12 

20  34  21.55 

9.0171 

21  19  24.3 

9.573 

13 

18  53  48.15 

9.9576 

26  56  17.7 

4.406 

13 

20  36  22.42 

9.0190 

21    9  47.3 

9.660 

14 

18  56    3.47 

9.9530 

26  51  49.4 

4.537 

14 

20  38  22  J« 

9.0070 

21    0    5.1 

9.747 

15 

18  58  ia51 

9.9484 

26  47  13.3 

4.668 

15      20  40  23.26 

9.0090 

20  50  17.7 

9.839 

16 

19    0  33.28 

9.9438 

26  42  29.3 

4.798 

16 

20  42  23.23 

1.9971 

20  40  25.3 
20  30  27.9 
20  20  25.5 

9.915 

17 

19    3  47.77 

9.9399 

26  37  37.5 

4J»7 

17 

20  44  22.91 

1.9999 

9.998 

18 

19    5    1.98 

9.9344 

26  32  38.0 

5.055 

18 

20  46  22.29 

1.9873 

10.081 

19 

19    7  15.90 

9.9997 

26  27  30.9 

5.189 

19 

20  48  21.38 

1.9894 

20  10  18.2 

10.163 

20 

19    9  29.54 

9.9949 

26  22  16.1 

5.309 

20 

20  50  20.18 

1.9775 

20    0    6.1 

10.949 

21 

19  11  42.89 

9.9901 

26  16  53.8 

5.434 

21 

20  52  18.68 

ijmn 

19  49  49.2 

10.393 

23 

19  13  55.95 

9.9159 

26  11  24.0 

5.559 

22 

20  54  16.90 

1.9680 

19  39  27.5 

10.401 

23 

19  16   a7i 

9.9109 

S.26    5  46.7 

5.689 

23 

20  56  14.84 

].96:i3 

S.19  29    1.1 

10.478 

WEDl 

^ESD 

AY  30. 

FRIDi 

LY,  J 

UNE  1. 

0 

1 

19  18  21.171 
19  20  33.33 

9.9059 
9.9003 

S.26    0    2.1 
25  54  10.1 

5.805 
5JN7 

0  !    20  58  12.50 

1.9587 

IS.  19  18  30J2I 

10.554 

3 

19  22  45.19 

9.1059 

25  48  10.8 

6U>47 

3 

19  24  5a75 

9.1901 

25  42    4.4 

6.167 

4 

19  27    8.00 

9.1849 

25  35  50.8 

6.986 

5 

19  29  18.94 

9.1798 

25  29  30.1 

6.404 

PHASES  ( 

OF  T 

HE  MOON. 

6 
7 

19  31  29.58 
19  33  39i)l 

9.1747 

25  23    2.3 
25  16  27.6 

6.591 

0    ^*VK 

9.1605 

6JBSn 

8 

19  35  49.92 

9.1649 

25    9  45.9 

6.753 

d      h      m 

.     4  23  18. 

9 

19  37  59.62 

9.1590 

25    2  57.3 

6.867 

(C  Last  Quar 

tor,  . 

.7 

10 
11 

19  40    9.00 
19  42  ia07 

9.1537 
8.1485 

24  56    1.9 
24  48  59.8 

6.979 

#   New  IVfooi 

h      . 

.  12  17  29. 

.4 

12 

19  44  26.82 

9J439 

24  41  51.0 

7.903 

}>   First  Quai 

•ter, . 

.  19  12  56. 

.5 

13 

19  46  35.25 

9.1379 

24  34  35.5 

7.313 

0   Full  Moon 

» • 

.  26  16     5. 

.1 

14 
15 

19  46  43.37 
19  50  51.17 

9.1397 
9.1973 

24  27  ia4 
24  19  44.9 

.7.499 
7.599 

16 

19  53  .%65 

9.1990 

24  12    9.9 

7JJ37 

d       h 

17 

19  55    5.81 

9.1167 

24    4  28.5 

7.743 

<C   Apogee,. 

.     . 

.     4  20, 

0 

18 
19 

19  57  12.65 
19  59  19.17 

9.1113 
9.1U60 

2:^  5(5  40.7 
2:1  48  46.6 

7.849 
7.953 

<C   Perigee,. 

•     . 

.     .    17     5, 

,1 

30 

20    1  25JI7 

9.1007 

23  40  46.3; 

8.056 

21 

30    3  31J25 

9.0053 

23  32  39.9! 

8.158 

22 

30    5  36.81 

9.0000 

23  24  27.4 

8.959 

23 

20    7  42.05 

9.0t»47 

2:3  16    8.8 

8.359 

24 

20    9  46.98 

9.07K> 

S.23    7  44.3i 

8.458 

—  _— .^— — ^^— — — 

_^ — 

—              ■ 
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Star's  Name 

P.L 

P.L. 

PL. 

P.L. 

^1 

and 

Noon. 

of 

Illb. 

of 

Vlh. 

of 

IXb. 

of 

1 

Poaitioii. 

Diff. 

66  3^  50 

Dur. 

Diff. 

Diff. 

Spica 

W. 

64  59  49 

9867 

SS70 

0         /        /' 

68    5  36 

S891 

O             1           M 

69  38    7 

9901 

Antares 

W. 

19    5  35 

9867 

20  38  36 

9679 

22  11  22 

S800 

23  43  54 

9901 

Mars 

E. 

41  43  21 

3084 

40  14  52 

3007 

38  46  39 

3110 

37  18  41 

3191 

Fomalhaut 

E. 

64  54    4 

»UI 

63  28  20 

3949 

62    3    1 

3965 

60  38    9 

3968 

Saturo 

E. 

80    9  23 

9901 

78  37    5 

9019 

77    5    2 

9994 

75  33  14 

9996 

a  Pegasi 

E. 

86  29  18 

3080 

85    0  55 

3101 

83  32  47 

3114 

82    4  55 

3197 

9 

Spica 

W. 

77  17  14 

9954 

78  48  24 

9963 

80  19  23 

9973 

81  50  10 

99«9 

ADtares 

W. 

31  23    5 

9964 

32  54  16 

9969 

34  25  16 

9979 

35  56    4 

9981 

Mars 

E. 

30    2  18 

3176 

28  35  40 

3187 

27    9  15 

3196 

25  43    1 

9900 

Fomalhaut 

E. 

53  40  46 

3416 

52  18  48 

3445 

50  57  22 

3475 

49  36  30 

3508 

Saturn 

E. 

67  57  46 

9960 

66  27  19 

9999 

64  57    5 

3008 

63  27    2 

3018 

a  Pegasi 

E. 

74  49  30 

3193 

73  23  13 

3906 

71  57  11 

3990 

70  31  25 

3894 

Sl7ir 

E. 

122  30  43 

3339 

121    7    9 

3349 

119  43  46 

3359 

118  20  35 

3361 

3 

Spica 

W. 

89  21  28 

3019 

90  51  17 

3096 

92  20  57 

3039 

93  50  30 

3098 

Ajitares 

W. 

43  27  29 

3019 

44  57  18 

3095 

46  27    0 

3031 

47  56  34 

3037 

Jupiter 

W. 

18  43    9 

3157 

20  10  10 

3143 

21  37  28 

3139 

23    4  59 

3193 

Fomalhaut 

E. 

43    1  49 

3701 

41  45    3 

3749 

40  29    8 

3801 

39  14    7 

3857 

Saturn 

E. 

55  59  27 

3066 

54  30  24 

3064 

53    1  30 

3069 

51  32  43 

3075 

a  Pegasi. 

E. 

63  26  39 

3303 

62    2  31 

3317 

60  :)8  39 

3339 

59  15    4 

3346 

Sun 

E. 

111  27    6 

3401 

110    4  51 

3406 

108  42  43 

3414 

107  20  42 

3490 

4 

Antares 

W. 

55  22  53 

3058 

56  51  54 

3060 

58  20  52 

3063 

59  49  47 

3005 

Jupiter 

W. 

30  24  27 

3103 

31  52  33 

3101 

33  20  42 

3099 

34  48  53 

3096 

Saturn 

£. 

44  10  25 

3008 

42  42  13 

3109 

41  14    6 

3105 

39  46    2 

3108 

a  Pegasi 

E. 

52  21  38 

3430 

50  59  55 

3448 

49  38  33 

3468 

48  17  33 

3486 

Sun 

E. 

100  32    8 

3449 

99  10  39 

3446 

97  49  14 

3447 

96  27  51 

3450 

5 

Antares 

W. 

€7  14     1 

3066 

68  42  52 

3065 

70  11  44 

3064 

71  40  38 

3061 

Jupiter 

W. 

42  10  31 

3084 

43  39    0 

308J 

45    7  33 

3078 

46  36  10 

3074 

Saturn 

E. 

32  26  20 

3114 

30  58  28 

3114 

29  30  36 

3114 

28    2  44 

3114 

Sun 

E. 

a9  41  20 

3459 

88  20    2 

3451 

86  58  43 

3449 

85  37  2^ 

3446 

6 

Antares 

W. 

79    5  58 

3044 

80  35  16 

3030 

82    4  40 

3004 

83  34  10 

3088 

Jupiter 
a  AquilflB 

W. 

54    0  31 

3050 

55  29  42 

3044 

56  59    0 

3098 

58  28  26 

3099 

W. 

39  51  48 

5556 

40  41  53 

5395 

41  33  51 

5948 

42  27  36 

5116 

Sun 

E. 

78  49  48 

3499 

77  28    4 

3493 

76    6  14 

3417 

74  44  17 

3419 

7 

Jupiter 
a  AquilflB 

W. 

65  57  46 

9903 

67  28    8 

9964 

68  te  41 

9874 

70  29  26 

9985 

W. 

47  19  42 

4509 

48  22  14 

4509 

49  25  58 

4431 

50  30  51 

4356 

Mars 

W. 

26  38  15 

3915 

28    4    6 

3906 

2930    8 

3107 

30  56  21 

3187 

Sun 

E. 

67  52  42 

3374 

66  29  56 

3366 

65    7    1 

3357 

63  43  55 

3348 

8 

Jupiter 
a  AquiliB 

W. 

78    6  19 

9919 

79  38  22 

9901 

81  10  40 

9889 

82  43  13 

9877 

W. 

56  10  37 

4056 

57  21  20 

4008 

58  32  52 

3060 

59  45  H 

3916 

Mars 

W. 

38  10  31 

3133 

3938    1 

3191 

41    5  45 

3100 

42  33  44 

3006 

Sun 

E. 

56  45  36 

3995 

55  21  19 

3984 

53  56  49 

3979 

52  32    5 

3961 

9 

Jupiter 
a  AquilflB 

W. 

90  29  52 

9815 

92    4    1 

9801 

93  38  28 

9788 

95  13  12 

9775 

W. 

65  57  31 

3791 

67  13  56 

3686 

68  30  58 

3054 

69  48  34 

3083 

Mars 

W. 

49  57  34 

303O 

51  27    9 

3016 

52  57    2 

3009 

54  27  12 

9089 

Fomalhaut 

W. 

38  34  32 

3616 

39  52  49 

3551 

41  12  17 

3489 

42  32  50 

3438 

XIV, 


MAT,  187T. 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

Stor'n  Nabm 

P.L. 

P.L. 

P.L. 

P.L. 

anH 

Micliiifflit. 

of 

xv»». 

of 

XVUIh. 

of 

XXIh. 

of 

*P<MiUon. 

^7 

Diff. 

Diir. 
9994 

Diir. 

Diir. 

1 

Spica 

W. 

0             1         H 

71  10  24 

9019 

72  42  27 

74  14  16 

9935 

0         4       n 

75  45  51 

j 
9044  \ 

Antarea 

W. 

25  16  11 

9919 

26  48  14 

9993 

28  20    4 

9933 

29  51  41 

9043 

Mara 

E. 

35  50  57 

3133 

34  23  27 

3144 

32  56  11 

3155 

31  29    8 

3166 

-  Foinalbaut 

E. 

59  13  43 

3319 

57  49  45 

3337 

56  26  16 

3309 

55    3  16 

3388 

Saturn 

E. 

74     1  41 

9947 

72  30  22 

9958 

70  59  17 

9960 

69  28  25 

9979 

1  a  Pegaai 

1 

E. 

80  37  J8 

3140 

79    9  57 

3153 

77  42  52 

3167 

76  16    3 

3180 

a 

Spica 

W. 

83  20  45 

9990 

84  51  10 

9998 

86  21  25 

3006 

87  51  31 

3013 

Ajitarea 

W. 

37  26  41 

9969 

38  57    8 

9807 

40  27  24 

3006 

41  57  31 

3019 

Mara 

E. 

24  16  50 

3915 

22  51    8 

3993 

21  25  26 

3931 

19  59  54 

3939 

Fomalhaiit 

E. 

48  16  15 

3549 

46  56  37 

3677 

45  37  38 

3616 

44  19  21 

3656 

Saturn 

E. 

Gl  St  ]] 

3090 

60  27  30 

3034 

58  58    0 

3049 

57  28  39 

3040 

a  Pegaai 

E. 

69    5  5^ 

3947 

67  40  42 

3981 

66  15  45 

3975 

64  51    4 

3988 

SU5 

E. 

JJ6  57  34 

3370 

115  34  43 

3379 

114  12    2 

3386 

112  49  30 

3383 

3 

Spica 

W. 

95  19  55 

3043 

96  49  14 

3047 

98  18  28 

3068 

99  47  37 

1 

Antarea 

W. 

4926    1 

3049 

50  55  22 

3047 

52  24  37 

3061 

53  53  47 

3064  < 

Jupiter 

W. 

24  32  41 

3117 

26    0  30 

3119 

27  28  25 

3100 

28  56  24 

3106  ) 

Foroalhaiit 

E. 

38    0    4 

3919 

36  47    4 

3988 

35  35  13 

4064 

34  24  36 

4149 

Saturn 

E. 

50    4    3 

30RI 

48  35  30 

3088 

47    7    3 

3000 

45  38  41 

3095  ' 

1 

a  Pegaai 

E. 

57  51  46 

3389 

56  28  46 

3378 

55    6    4 

3304 

53  43  41 

3419  1 

Sim 

E. 

105  58  48 

3495 

104  37    0 

3431 

103  15  18 

3435 

101  53  41 

3438  ! 

4 

Antarea 

W. 

61  18  40 

3000 

62  47  31 

3087 

64  16  21 

3067 

65  45  11 

3067 

Jupiter 

W. 

36  17    7 

3004 

37  45  24 

3008 

39  13  43 

3000 

40  42    5 

3087  1 

Saturn 

E. 

38  18    2 

3110 

36  50    4 

3111 

35  22    8 

3119 

33  54  13 

3114 

aPeffaat 

E. 

46  56  56 

3511 

45  36  44 

3535 

44  16  59 

3561 

42  57  42 

3580 

1 

Son 

E. 

95    6  31 

3458 

93  45  13 

3458 

92  23  55 

3453 

91    2  38 

3450 

5     Aiitarea 

W. 

73    9  35 

3060 

74  38  a5 

3066 

76    7  38 

3068 

77  36  46 

3040' 

Japiter 

W. 

48    4  51 

3070 

49  33  37 

3006 

51    2  29 

3060 

52  31  27 

3066 

Saturn 

E. 

26  34  52 

3114 

25    7    0 

3114 

23  39    8 

3114 

22  11  16 

3115 

Sr5 

E. 

84  15  58 

3444 

82  54  31 

3441 

81  33    1 

3438 

80  11  27 

3433 

6     Aotarea 

W. 

85    3  48 

30S9 

86  33  33 

3015 

88    327 

3008 

89  33  30 

3001 

JupifiBr 
a  Aquil« 

W. 

59  57  59 

3095 

61  27  41 

3017 

62  57  33 

3000 

64  27  34 

3001 

W. 

43  23    1 

4804 

44  20    1 

4881 

45  18  31 

4777 

46  18  26 

4080 

805 

E. 

73  22  14 

3400 

72    0    3 

3360 

70  37  45 

3301 

69  15  18 

3383 

7    Jupiter 
a  AqiiUs 

W. 

72    023 

9956 

73  31  32 

9045 

75    2  54 

9834 

76  34  30 

8994 

W. 

51  36  50 

4901 

52  43  51 

48B8 

53  51  51 

4168 

55    0  47 

4119  1 

1  Mara 

W. 

32  22  46 

3177 

33  49  23 

3167 

35  16  12 

3156 

36  43  15 

3144  , 

Sim 

E. 

62  20  39 

3338 

60  57  11 

3306 

59  33  32 

3317 

58    9  40 

3306  1 

6    Jupiter 
1  a  Aquil« 

W. 

84  16    1 

9886 

a5  49    5 

9853 

87  22  24 

9940 

88  56    0 

9698  1 

W. 

60  58  15 

3879 

62  12    3 

3831 

63  26  33 

3709 

64  41  43 

3756  ' 

^Maiii 

W. 

44     I  58 

9083 

45  30  28 

3070 

46  59  14 

3067 

48  28  16 

3044 

809 

E. 

51    7    8 

3949 

49  41  57 

39S0 

48  16  31 

3996 

46  50  51 

3919 

0    Jupiter 
aAqmlm 

W. 

96  48  13 

9781 

98  23  32 

9747 

99  69    9 

9734 

101  35    4 

9719 

W. 

71    6  43 

3508 

72  25  25 

3965 

73  44  37 

3588 

75    4  19 

3619 

Mara 

W. 

55  57  35^ 

9974 

57  28  24 

99S0 

58  59  28 

9945 

60  30  50 

9830 

,  Pomolbaut 

• 

W. 

43  54  23 

3387 

45  16  54 

3341 

46  40  18 

3997 

48    433|    3856 

88 
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GREENWICH  MEAN  TIME. 

* 

" 

• 

LUNAR  DISTANCES. 

9 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

nP"- 

P.L. 

of 
Diff. 

vin 

P.L. 

of 

Diff. 

IK\ 

P.L. 
of 

But 

Saturn 

80N 

W. 
E. 

O           /        /» 

15  54  29 
45  24  56 

8905 

3109 

if  26  41 
43  58  46 

9883 

3187 

18  59  22 
42  32  21 

9809 
3174 

Oil* 

20  32  90 
41    5  41 

9S49 
3163 

10 

a  Aquiln 
Mare 

Fomaihaut 
a  Pegasi 
Saturn 
Sun  • 

W. 
W. 
W. 
W. 
W. 
E. 

76  24  30 
62    2  31 
49  29  37 
28  53  17 
28  24    5 
33  48  «2 

3486 
9915 
3917 
3817 
9756 
3103 

77  45    8 
63  34  31 
50  55  26 
30    8    2 
29  59  30 
32  20  36 

3464 
9901 
3180 
3700 
0741 
3009 

79    6  12 
65    6  49 
52  21  59 
31  24  49 
31  35  16 
30  52  17 

3441 
9886 
3145 
3507 
9795 
3063 

80  27  42 
66  39  26 
53  49  14 

32  43  27 

33  11  23 
29  23  46 

3490 

9871 
3113 
3505 
9710 
3073 

14 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

17  12  54 
41    5  19 
77  53  30 

9806 

9349 
9396 

18  47  12 
39  20  21 
76    8  11 

9773 
9336 
9390 

20  22  15 
37  35  14 
74  22  41 

9745 
9331 
9313 

21  57  55 
35  49  59 
72  37    1 

9791 
9396 
9306 

15 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

30    2  45 
27    2  13 
63  46  22 

9645 
9311 
9979 

31  40  39 
25  16  30 
61  59  51 

9635 
9311 
9974 

33  18  46 
23  30  47 
60  13  14 

9696 
9313 
9970 

34  57    6 
21  45    6 
58  26  30 

9618 
9316 
9966 

16 

Sun 

Regulus 

Spica 

W. 

E. 

E. 

43  11    5 

49  31  40 

103  33  17 

9500 
9953 
9954 

44  50  14 

47  44  31 

101  46  10 

9586 
9951 
9953 

46  29  28 
45  57  20 
99  59    1 

9583 
9949 
9951 

48    8  46 
44  10    6 

98  11  50 

9580 
9949 
9950 

17 

Sun 

Re^UB 

Spica 

W. 

E. 

E, 

56  25  58 
35  13  43 
89  15  38 

.9574 
9947 
99« 

58    5  28 
33  26  26 
87  28  24 

9574 
9949 
9950 

59  44  59 
31  39  11 
85  41  11 

9574 
9949 

9950 

61  24  29 
29  51  57 
83  53  58 

9574 
9951 
9951 

18 

Sun 

Pollux 

Spica 

W. 
E. 

69  41  42 
16  15    0 
74  58  29 

9589 
9333 

9961 

71  21    2 
18    0  11 
73  11  32 

9585 
9093 
9264 

73    0  18 
19  45  37 

71  ?4  39 

* 

9587 
9315 
9966 

74  39  31 
21  31  14 
69  37  50 

9600 
9311 
9909 

19 

Sun 

Pollux 

Spica 

W. 
W. 
E. 

82  54  34 
30  20  19 
60  44  51 

9006 

9307 
9905 

84  33  21 
32    6    8 

58  58  30 

9610 
9909 

9989 

86  12    2 
33  51  55 
57  12  15 

9615 
9311 
9904 

87  50  37 
35  37  39 
55  26    6 

9618 
9313 
9998 

20 

Sun 
Pollux 
Spica 
Antares 

W. 
W. 
E. 
E. 

96    2    5 
44  25  19 
46  36  54 
92  29  49 

9649 

• 

9999 
9300 
9317 

97  40    3 
46  10  36 
44  51  23 
90  44. 14 

9647 
9333 
9395 
93U 

99  17  54 
47  55  47 

43    6    0 

88  58  46 

9659 
9337 
9330 
9396 

100  55  38 
49  40  52 
41  20  44 
87  13  25 

9067 
9349 
933S 
9331 

21 

Sun 

Pollux 

Regius 

Spica 

Antares 

Jupiter 

W. 

W. 

W. 

E. 

E. 

E. 

109    2  25 
58  24  40 
21  27  45 
32  36  17 

78  28  29 
102  36  25 

9867 
S365 
9057 
9309 
9357 
9345 

110  39  22 
60    9    5 
23  12  21 
30  51  48 
76  43  52 

100  51  31 

9809 
9371 
9369 
9368 

9303 
9350 

112  16  11 
61  53  22 
24  56  50 
29    728 
74  59  23 
99    6  44 

9000 
9375 
9368 
9375 
9366 
9355 

113  S2  52 
63  37  32 

26  41  11 

27  23  17 
73  15    2 
97  22    5 

9709 

9381 

9373 

9381 

9373 

9301 

22 

Sun 

Pollux 

Regulus 

Antares 

Jupiter 

W. 

W. 

W. 

E. 

E. 

121  54    2 
72  16  22 
35  20  52 
64  35  21 

88  40  50 

9741 
9410 
9409 
SH03 
9380 

123  29  48 
73  59  43 
37    4  22 
62  51  50 

86  57    0 

9740 
9415 
9409 
9400 
9386 

125    5  23 
75  42  56 
38  47  44 
61    8  28 
85  13  19 

9756 
9499 
9415 
9415 
9409 

126  40  49 
77  26    0 
40  30  57 
59  25  15 
83  29  47 

9764   ' 
9499 
9493 
9493  ' 
9408 

23 

Pollux 

W. 

85  58  59 

9461 

87  41    7 

9469 

89  23    4 

9476 

91    4  51 

• 

9483 

1 
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1 

GREENWICH  MEAN  TIME. 

LUNAB  DISTANCK8. 

J 

9 

1 

RUt'sKmm 
Mid 

PMitioU. 

• 

Midnight 

P.L. 

of 
DiiT. 

XV^' 

P.L. 

of 
Diff. 

XVUlii- 

P.L. 

of 
I>ift 

XXIh. 

P.L. 

of 

8atun] 

SU!f 

W. 

E. 

2^    6    3 
39  38  47 

S894 
3150 

Oil* 

23  40    0 
38  11  38 

9806 
3137 

0         /        /• 

25  14  20 
36  44  13 

9788 
3195 

0         1        ft 

26  49    2 
35  16  34 

9773 
3114 

10 

a  Aquilae 
Mnre 

Fomalbaiit 
a  Pegnsi 
Saturn 

SU!f 

W. 
W. 
W. 
W. 
W. 
E. 

81  49  36 
68  12  22 
55  17    8 
34    3  46 
34  47  50 
27  55    3 

3400 
3856 
3089 
3433 
9694 
3065 

m  11  53 

69  45  37 
56  45  40 
,35  25  37 
36  24  38 
26  26  11 

3380 
9849 
3059 
3349 
9676 
3059 

84  34  32 
71  19  11 
58  14  49 
36  48  52 
38     1  47 
24  57  11 

3363 
9887 
3093 
3989 
9663 
3054 

85  57  31 
72  53    4 
59  44  33 

38  13  24 

39  39  16 
23  28    5 

3345 
9811 
9897 
3993 
9648 
3851 

14  < 

8u5 

Pollux 

Regulufl 

W. 

E. 

E. 

23  34    7 
34    437 
70  51  10 

9701 
23UI 
9300 

25  10  45 
32  19    8 
69    5  10 

9684 
9317 
9284 

26  47  46 
30  33  33 
67  19    2 

9668 
9814 
9988 

28  25    7 
28  47  54 
65  32  46 

9667 
9313 
9963 

15 

805 

Pollux 
Regulua 

W. 

E. 

E. 

36  35  36 
19  59  30 
56  39  41 

9611 
9963 

38  14  16 
18  14    3 
54  52  47 

9604 
9331 
9960 

39  53    5 
16  28  49 
53    5  48 

9588 
9946 

9958 

41  32    2 
14  43  56 
51  18  46 

9604 
9367 
9955 

16 

Sail 

Rcgulua 

Bpica 

W. 
E. 

49  48    8 
42  22  51 
96  24  37 

9578 
9948 
9948 

51  27  33 
40  35  35 
94  37  23 

8577 
9947 
9949 

53    7    0 
38  48  18 
92  50    8 

9576 
9947 
9949 

54  46  28 
37    1     0 
91    2  53 

9574 
9947 
9948 

17 

8u!f 

ReguhiB 

Spica 

W. 

E. 

E. 

63    3  59 
28    4  45 
82    6  47 

9575 
9959 
9953 

64  43  28 
26  17  35 

80  19  38 

9577 
9953 
9955 

66  22  55 
24  30  27 
78  32  32 

9578 
9956 

9957 

68    2  20 
22  43  22 
76  45  29 

9560 
9958 
9958 

18 

1 

Sun 

Pollux 
Spica 

W. 
W. 

E. 

76  18  40 
23  16  58 
67  51    5 

9583 
9308 

9979 

77  57  45 
25    2  46 
66    4  24 

9!i06 
9306 

9975 

79  36  46 
26  48  37 
64  17  48 

9588 
9306 
9979 

81  15  42 
28  34  28 
62  31  17 

9609 
9306 
9989 

19 

Sl7!f 

Pollux 
Spica 

W. 
W. 
E. 

89  29    7 
37  23  20 
53  40    3 

9683 
9315 
9308 

91    7  31 
39    8  57 
51  54    6 

• 

9637 
9319 
9306 

92  45  49 
40  54  29 
50    8  15 

9639 
9399 
9311 

94  24    0 
42  39  57 
48  22  31 

9637 
9396 
9315 

20 

Sun 
Pollux 
Spica 
Ajitarea 

W. 
W. 
E. 
E. 

102  33  15 
51  25  51 
:)9  35  35 
85  28  11 

9663 
9316 
9340 
9336 

104  10  44 
53  10  43 
37  50  34 
83  43    4 

9668 
9350 
9845 
9349 

105  48    6 
54  55  29 
36    5  40 
81  58    5 

9675 
9356 
9350 
9346 

107  25  20 
56  40    8 
34  20  54 
80  13  13 

9661 
9360 
9357 
9359 

21 

1 

Suff 

Pollux 

ReguluB 

8pH» 

AntareB 

Jupiter 

W. 

W. 

W. 

E. 

E. 

E. 

115  29  24 
65  21  34 
28  25  24 
25  39  15 
71  30  49 
95  37  34 

9713 
9387 
9379 
9388 
9379 
9366 

117    5  47 
67    528 
30    9  29 
23  55  23 
69  46  44 
93  53  10 

9719 
9389 
9385 
9395 
9385 
9379 

118  42    1 
68  49  14 
31  53  25 
22  11  41 
68    2  48 
92    8  55 

9796 
9388 
9381 
9403 
9391 
9378 

120  18    6 
70  32  52 
33  37  13 
20  28  10 
66  19    0 
90  24  48 

9733  j 

9403 

9387  < 

9411 

9387 

9384 

22 

Suif 
PoUox 
Rcgulus 
Autares 
,  Jupiter 

W. 

W. 

W. 

E. 

E. 

128  16    4 
79    8  54 
42  14     1 
57  42  12 
81  46  24 

9779 
9435 
9498 
9499 
9415 

129  51     9 
80  51  39 
43  56  55 
55  59  18 
80    3  10 

9781 
9441 
9435 
9435 
9499 

131  26    2 
82  34  15 
45  39  40 
54  16  33 

78  20    6 

9788 
9448 
9441 
9449 
9498 

133    0  44 
84  16  42 
47  22  \Q 
52  33  58 
76  37  11 

9788 
9455 
9448 
9448 

»«; 

1 

73 

Pollux 

W. 

92  46  28 

9490 

94  27  55 

9498 

96    9  11 

9906 

97  50  16 

1 

9514  i 

90 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DI8TAKCES. 

Ij 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.Im 

o  9 

and 

Noon. 

of 

im 

of 

Vlh. 

of 

IXh. 

of 

23 

Positioii. 

Diff. 

Diff. 

Diff. 

• 

IHS. 

Regulus 

W. 

O           /        /f 

49    4  42 

9455 

O          t        It 

50  46  59 

9469 

52  29    5 

9470 

dn  i 

M77 

Antares 

E. 

50  51  32 

9456 

49    9  16 

9469 

47  27  10 

9470 

45  45  14 

M77 

Jupiter 

E. 

74  54  26 

9449 

73  11  51 

9449 

71  29  26 

9457 

69  47  12 

M64 

24 

Regulus 

W. 

62  38    5 

9515 

64  18  57 

9593 

65  59  38 

9531 

67  40    8 

9&40 

AiitareB 

E. 

37  18  12 

9515 

35  37  20 

9594 

33  56  40 

9539 

32  16  11 

9540 

Jupiter 

E. 

61  18  44 

9504 

59  37  37 

9513 

57  56  42 

9599 

56  15  59 

9531 

25 

Re|^lu8 
Spica 

W. 

75  59  41 

9963 

77  39    0 

9599 

79  18    6 

9601 

80  56  5^ 

9610 

w. 

22    0  41 

9583 

23  39  45 

9601 

25  18  39 

9610 

26  57  21 

9616 

Jupiter 
a  Aquike 

E. 

47  55  40 

9580 

46  16  17 

9591 

44  37    9 

9601 

42  58  15 

9619 

E. 

80  10  54 

3338 

78  47  26 

3355 

77  24  18 

3374 

76    1  32 

3385 

Mars 

£. 

98  48  58 

9771 

97  13  52 

9781 

95  38  59 

9790 

94    4  18 

9600 

26 

ReiniluB 

W. 

89    8  14 

9658 

90  45  50 

9660 

92  23  12 

9678 

94    0  21 

9689 

Spica 

W. 

35    7  55 

9663 

36  45  24 

9679 

38  22  41 

9689 

39  59  45 

9099 

Jupiter 
a  Aquile 

E. 

34  47  48 

9675 

33  10  35 

9680 

31  33  41 

9704 

29  57    7 

9791 

E. 

69  14    3 

3519 

67  54    0 

3550 

66  34  31 

9581 

65  15  36 

3615 

Mars 

E. 

86  14    5 

9850 

84  40  42 

9660 

83    7  32 

9870 

81  34  35 

9660 

27 

Spica 

W. 

48    1  44 

9749 

49  37  28 

9753 

51  12  58 

9763 

52  48  14 

9773 

a  AquiliB 

E 

58  50  56 

3890 

57  36  15 

3868 

56  22  24 

3099 

55    9  27 

3979 

Mars 

E. 

73  53  12 

9934 

72  21  36 

9945 

70  50  14 

9855 

69  19    5 

9886 

Fomalhaut 

E. 

80  43    0 

3099 

79  13  36 

3059 

77  44  28 

9097 

76  15  38 

3069 

Saturn 

E. 

98  59  20 

9765 

97^4    6 

9775 

95  49    5 

9785 

94  14  18 

9795 

28 

Spica 

W. 

60  41  13 

9895 

62  15    9 

9835 

63  48  51 

9645 

65  22  20 

9655 

a  AquilaB 

E. 

49  20    0 

4330 

48  13  35 

4417 

47    8  29 

4511 

46    4  47 

4619 

Mars 

E. 

61  46  46 

3091 

60  16  59 

3031 

58  47  25 

9049 

57  18    4 

3069 

Fomalhaut 

E. 

68  56    8 

3163 

67  29  15 

3181 

66    2  43 

9900 

64  36  34 

3990 

Saturn 

E. 

86  23  44 

9848 

84  50  18 

9658 

83  17    5 

9866 

81  44    5 

9876 

a  Pegasi 

E, 

90  32  47 

3040 

89    3  24 

3050 

87  34  13 

9000 

86    5  15 

3079 

29 

Spica 

W. 

78    6  36 

9004 

74  38  50 

9813 

76  10  52 

9993 

77  42  49 

9B» 

Antares 

W. 

27  12  22 

9909 

28  44  37 

9919 

30  16  41 

9991 

31  48  33 

9931 

Mars 

E. 

49  54  33 

3104 

48  26  28 

3114 

46  58  36 

3194 

45  30  56 

3139 

Foinalliaut 

E. 

.57  31  53 

SXiO 

56    8  16 

3355 

54  45    8 

3361 

53  22  30 

940O 

Saturn 

E. 

74    2  18 

9997 

72  30  34 

9937 

70  59    2 

9846 

69  27  42 

9956 

a  Pegasi 

E. 

78  43  51 

3199 

77  16  17 

3141 

75  48  57 

3159 

74  21  52 

3167 

30 

Spica 

W. 

85  19    6 

9974 

86  49  51 

9981 

88  20  27 

9869 

89  50  53 

9907 

Antares 

W. 

39  25    5 

8973 

40  55  52 

9881 

42  26  29 

9988 

43  56  57 

9806 

Mars 

E. 

38  15  23 

3179 

36  48  49 

3168 

35  22  25 

3196 

33  56  11 

3905 

Fomalhaut 

E. 

46  37  51 

3576 

45  18  50 

3616 

44    033 

9660 

42  43    3 

3707 

Sotum 

£. 

61  53  51 

S990 

60  23  37 

3006 

58  53  32 

9014 

57  23  37 

9099 

a  Pegasi 

£. 

€7  10  19 

3939 

65  44  48 

3946 

64  19  33 

9960 

62  54  35 

3875 

31 

Antares 

W. 

51  27    9 

3097 

52  56  48 

3099 

54  26  21 

9008 

55  55  47 
33    6  56) 

30« 

Jupiter 

W. 

28  39  32 

3059 

30    8  40 

3059 

31  37  48 

9059 

3059 

Mars 

E. 

26  47  26 

3943 

25  22    8 

9950 

23  56  58 

9956 

22  31  57 

3965 

Fomalhaut 

E. 

36  29  23 

4014 

35  17  57 

4086 

34    7  51 

4166 

32  59  12 

4989 

Saturn 

E. 

49  56  19 

3056 

48  27  16 

3069 

46  58  20 

9066 

45  29  31 

9079   • 

a  Pegasi 

E. 

55  54  12 

3355 

54  31    4 

3373 

53    8  17 

3386 

51  45  51 

9411 

xvin. 
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GREENWICH  MEAN  TIME. 

1 

I 

! 
1 

LUNAR  DISTANCES. 

'J  . 

P.L. 

0 

P.L 

P.L. 

P.L. 

OS                  Mid 

Midnight 

of 

xvi>. 

of 

xvm>»* 

of 

XXli>- 

of 

t 

PoalUcm. 

^r 

Ditr. 

Diff. 

Diff. 

DHL 

33 

Reinilua 

W. 

O          /        // 

55  52  47 

9484 

5i  34  23 

9409 

59  15  48 

9199 

60  57    2 

9507 

Aotares 

C. 

44    328 

M85 

42  21  53 

9490 

40  40  28 

9600 

38  59  15 

9507 

Jupiter 

E. 

68    5    8 

9479 

66  23  15 

9480 

64  41  33 

9488 

63    0    3 

9496 

2i    Reffulua 

W. 

69  20  26 

9548 

71    0  32 

9556 

72  40  27 

9565 

74  20  10 

1 
9574 

Autares 

E. 

30  35  53 

9548 

28  55  47 

9557 

27  15  53 

9566 

25  36  11 

9574 

Jupiter 

E. 

54  35  29 

9540 

52  55  12 

9550 

51  15    8 

9550 

49  35  17 

9500 

1 

25    Bej^us 
8pic« 

W. 

82  35  40 

9090 

84  14    8 

9090 

85  52  23 

9699 

87  30  25 

9049  1 

W. 

28  35  52 

9690 

30  14  11 

9035 

31  52  18 

9644 

33  30  13 

9054  ! 

:  Jupiter 

E. 

41  19  37 

9094 

39  41  15 

9630 

38    3    9 

9649 

36  25  20 

9061 

E. 

74  39  10 

3417 

73  17  13 

3430 

71  55  41 

3464 

70  34  37 

3491 

Mars 

E. 

92  29  50 

9810 

90  55  35 

9819 

89  21  32 

9890 

87  47  42 

9890 

S»    Rejpilua 
1  Spica 

W. 

95  37  16 

9006 

97  13  58 

9709 

98  50  26 

9719 

100  26  41 

9799 

W. 

41  36  35 

9709 

43  13  12 

9719 

44  49  36 

9799 

46  25  47 

9739 

Jupiter 
a  Aquilie 

E. 

28  20  55 

9738 

26  45    5 

9757 

25    9  41 

9778 

23  34  44 

9601 

E. 

63  57  18 

3651 

62  39  39 

3690 

61  22  40 

3730 

60    625 

3774 

iUn 

E. 

80    1  51 

9»1 

78  29  21 

9901 

76  57    4 

9919 

75  25    1 

9094 

27 

Spica 

W. 

54  23  17 

9784 

55  58    6 

9704 

57  32  42 

9805 

59    7    4 

9615 

n  Aquike 

£. 

53  57  27 

4040 

52  46'/7 

4105 

51  36  30 

4175 

50  27  40 

4949 

Mam 

E. 

e7  48  10 

9077 

66  17  29 

9088 

64  47    1 

9909 

63  16  47 

3009 

Fomalhaut 

E. 

74  47    6 

3007 

73  18  53 

3119 

71  50  58 

3199 

70  23  23 

3145 

Saturn 

E. 

92  39  44 

9806 

91    5  24 

9816 

89  31  17 

9897 

87  57  24 

9837 

26 

Spica 

W. 

66  55  37 

9805 

68  28  41 

9675 

70    1  32 

9885 

71  34  10 

9894 

a  Aquil«e 

E. 

45    2  33 

4793 

44    1  53 

4644 

43    2  53 

4975 

42    5  38 

5119 

Mars 

E. 

55  48  56 

3003 

54  20    1 

3073 

52  51  19 

3084 

51  22  50 

3004 

Fomalhaut 

E. 

63  10  48 

3940 

61  45  26 

3961 

60  20  29 

3983 

58  55  58 

3306  ; 

Saturn 

E. 

80  11  18 

9880 

78  38  44 

9898 

77    623 

9006 

75  34  14 

9918  ! 

a  Pegari 

E. 

84  36  31 

3069 

83    8    0 

3094 

8J  39  43 

3105 

80  11  40 

3117  , 

» 

Spica 

W. 

79  14  21 

9940 

80  45  49 

9940 

82  17    6 

9958 

83  48  11 

9006  1 

Aoiarea 

W, 

33  20  13 

9030 

34  51  42 

9948 

36  23    0 

9906 

37  54    8 

9965  1 

Mara 

E. 

44    3  27 

3143 

42  36    9 

3153 

41    9    3 

3169 

39  42    8 

3170 

Fomalhaut 

£. 

52    0  24 

3439 

50  38  52 

3470 

49  17  54 

3509 

47  57  33 

3538 

Saturn 

E. 

67  56  34 

9005 

66  25  37 

9973 

64  54  51 

9969 

63  24  16 

^^^^^%F 

1 

aPegaai 

E. 

72  55    3 

3170 

71  28  29 

3199 

70    2  10 

3905 

68  36    7 

3918 

1 

ao 

Spica 

W. 

91  21  10 

3004 

92  51  18 

3010 

94  21  18 

3017 

95  51  10 

1 
3099 

Ajitarea 

W. 

45  27  16 

3009 

46  57  26 

3009 

48  27  28 

3015 

49  57  22 

3091 

Mara 

E. 

3230    8 

3913 

31    4  14 

3990 

29  38  29 

3398 

28  12  53 

3936 

Fomalhaut 

E. 

41  26  23 

3756 

40  10  37 

3813 

38  55  48 

3874 

37  42    2 

3940 

Saturn 

E. 

55  53  52 

3030 

54  24  16 

3097 

52  54  49 

3043 

51  25  30 

3050 

aPegaal 

E. 

61  29  54 

3900 

60    5  31 

3306 

58  41  26 

3391 

57  17  39 

3338 

31 

Antarea 

W. 

57  25    8 

3047 

58  54  23 

3051 

60  23  33 

3055 

61  52  38 

3057 

Jupiter 

W. 

34  36    4 

3053 

36    5  11 

3063 

37  34  18 

3054 

39    3  24 

3006 

Mara 

E. 

21    7    4 

3979 

19  42  20 

3980 

18  17  45 

3988 

16  53  20 

3997 

Fomalhaut 

E. 

31  52    9 

4404 

30  46  51 

4534 

29  43  29 

4689 

28  42  14 

4850 

>  Saturn 

E. 

44    0  48 

3078 

42  32  12 

3083 

41    3  42 

3087 

39  35  17 

3001 

aPegasi 

E. 

50  23  47 

3431 

49    2    6 

3464 

47  40  50 

3476 

46  19  59 

3501 

1 

^2 
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AT  GBEENWICH  APPARENT  NOON. 


• 

• 

5 

S 

^ 

^ 

« 

9 

5 

5 

«M 

^ 

o 

o 

>k 

>. 

«B 

48 

Q 

1 

Frid. 

Sat. 

2 

Sun. 

3 

Mon. 

4 

Tues. 

5 

Wed. 

6 

TImr. 

7 

Frid. 

8 

Sat. 

9 

Sun. 

10 

Mon. 

11 

Tues. 

12 

Wed. 

13 

Thur. 

14 

Frid. 

15 

Sat. 

16 

Sun. 

17 

Mon. 

18 

Tues. 

19 

Wed. 

20 

Thur. 

21 

Frid. 

22 

Sat. 

23 

Snn. 

24 

Mon. 

25 

Tues. 

26 

Wed. 

27 

Thur. 

28 

Frid. 

29 

Sat. 

30 

Sun, 

31 

THE  SUN'S 


App<tT&nt 
Right  A  soensioti. 


b      ro       8 

4  37  51.19 
4  41  57.01 
4  46  3.23 

4  50  9.83 
4  54  16.79 

4  58  24.09 

5  2  31.72 
5  6  39.67 
5  10  47.88 

5  14  56.34 
5  19  5.02 
5  23  13.92 

5  27  22.98 
5  31  32.19 

5  35  41.54 

5  39  50.98 
5  44  0.48 
5  48  10.03 

5  52  19.59 

5  56  29.15 

6  0  38.70 

6  4  48.21 
6  8  57.64 
6  13  6.98 

6  17  16.21 
6  21  25.31 
6  25  34.27 

6  29  43.07 
6  33  51.69 
6  38  0.10 

6  42  8.29 


DifL  for 
Ihonr. 


b 

0.233 
0.250 
0.266 

0.261 
0.296 
0.310 

0.324 
0.336 
0.347 

0.357 
0.366 
0.373 

0.380 
0.386 
0.391 

0.394 
0.396 
0.397 

0.397 
0.397 
0.396 

0.393 
0.390 
0.386 

0.382 
0.376 
0.370 

0.302 
0.354 
0.345 


10.335 


Apparent 
Declination. 

Diff.  for 
1  hour. 

N.22°    6  52^0 
22  14  41.9 
22  22    8.5 

+20.05 
19.08 
16.11 

22  29  11.7 
22  35  51.5 
22  42    7.6 

17.13 
16.14 
15.15 

22  47  59.8 
22  53  27.9 
22  58  31.9 

14.16 
13.16 
13.16 

23    3  11.8 
23    7  27.2 
23*11  18.1 

11.15 

10.13 

9.11 

23  14  44.5 
23  17  46.2 

8.08 
7.06 

23  20  23.2 

6.03 

23  22  35.6 
23  24  23.3 
23  25  46.1 

5.00 
3.97 
2.94 

23  26  44.1 
23  27  17.4 
23  27  25.9 

1.90 
+  0.87 
-  0.16 

23  27    9.6 
23  26  28.5 
23  25  22.7 

1.19 
2.22 
3.25 

23  23  52.3 
23  21  57.1 
23  19  37.3 

4.28 
5.31 
6.33 

23  16  53.1 
23  13  44.4 
23  10  11.3 

7.35 
8.37 
9.39 

N.23    6  13.8 

-10.40 

Semi- 
diameter. 


/< 


5  48.26 
5  48.12 
5  47.99 

5  47.86 
5  47.74 
5  47.62 

5  47.51 
5  47.40 
5  47.29 

5  47.19 
5  47.09 
5  47.00 

5  46.91 
5  46.83 

5  46.76 

5  46.69 
5  46.62 
5  46.56 

5  46.51 
5  46.46 
5  46.41 

5  46.37 
5  46.33 
5  46J^ 

5  46.26 
5  46.23 
5  46.20 

5  46.18 
5  46.16 
5  46.14 


15  46.13 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paaeing 

the 

Herid. 

ian. 


68.43 
68.48 
68.53 

68.58 
68.63 
68.65 

68.72 
68.76 
68.80 

68.63 
68.86 
68.89 

68.91 
68.93 

68.94 

68.95 
68.96 
68.97 

68.97 
68.97 
68.97 

68.97 
68.96 
68.95 

68.94 
68.92 
68.90 

68.87 
68.84 
68.81 

68.77 


Bqnationof 

Time, 

lote 
#uMrticCMl 


fiffdffrf  Co 
Appamani 


Bin:  for 
1  hour. 


m      a 

2  25.99 
2  16.76 
2    7.12 

1  57.10 
146.73 
136.01 

124.96 
1  13.61 
1    1.991 

0  50.11 
0  38.01 
0  25.72 

0  13.25 
0    0.63 


0  12.12 

0  24.96 
0  37.88 

0  50.44 

1  3.81 
1  16.77 
129.72 

142.64 

1  55.47 

2  8.21 

2  20.84 
2  33.36 
2  45.72 

2  57.92 
8    9.96 

3  21.78 

3  33.38 


a 
0.376 

0.393 

0.409 

0.424 
0.439 
0.453 

0.467 
0.479 
0.490 

0.500 
0.509 
0.516 

0.523 
0.529 

0.534 

0.537 
0.539 
0.540 

0.540 
0.540 
0.539 

0.536 
0.533 
0.529 

0.525 
0.519 
0.513 

0.505 
0.497 
0.488 

0.478 


Non^— Hean  Time  of  the  Semldiameter  {MMting  may  be  found  by  rabtraotiDg  0*.19  fimn  the  Sidereal  Tln^ 
-f  prefixed  to  the  hourly  change  of  deolination,  indicatet  that  north  declinaticba  are  Isoreaatnf. 


n. 
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AT  GREENWICH  MEAN  NOON, 

'  1 

1 

■I 

1 

1 

1 

•s 

1 

THE  SUN'S 

EquAtloiior 

Time, 

tobe 

added  to 

Sidereal 
Tine 

tubtradtd 

Mean 

Time. 

AypamU 

Uitflii  Awy^ntiloit. 

niff.  for 
t  lioar. 

ApparetU 
DeoliDaiioD. 

DlfTfor 
Ihoar. 

Dlfliror 
Iboar. 

or 

RighlAaoeueloD 

of 

JfiNmSiui. 

Frid. 

1 

b     m       s 

4  37  51.61 

10.S32 

N.22     6  52.9+20.05 

m       ■ 

2  25.97 

0.376 

h     m       M 

4  40  17.58 

Sat 

2 

4  41  57.40 

10.949 

22  14  42.6 

19.08 

2  16.74 

0.393 

4  44  14. 14 

Sun. 

3 

4  46    3.60 

I0.)»5 

22  22    9.1 

18.11 

2    7.09 

0.409 

4  48  10.69 

Men. 

4 

4  50  10.17 

10.260 

22  29  12.3 

17.13 

1  57.08 

0.424 

4  62    7.25 

Tues. 

5 

4  54  17.10 

10.{»5 

22  35  52.0 

16.14 

1  46.71 

0.439 

4  56    3.81 

Wed. 

6 

4  56  24.38 

10.909 

22  42    aO 

15.15 

1  85.99 

0.453 

5    0    0.87 

Thur. 

7 

5    2  31.98 

10.393 

22  48    0.2 

14.16 

1  24.95 

0.467 

5    3  56.93 

Fritl. 

8 

5    6  39.89 

10.335 

22  53  28.2 

13.16 

1   13.60 

0.479 

5    7  53.49 

Sol 

9 

5  10  48.07 

10.346 

22  58  32.1 

12.16 

1     1.98 

0.490 

5  11  50.05 

Smn. 

10 

5  14  56.50 

10.356 

23    3  11.9 

11.15 

0  50.11 

0.500 

5  15  46.61 

Moo. 

11 

5  19     5.15 

10.365 

23    7  27.2 

10.13 

0  88.01 

0.509 

5  19  43.16 

TlHSi. 

12 

5  23  14.01 

10.372 

23  11  18.1 

9.11 

0  25.71 

0.516 

5  23  39.72 

\\k^. 

13 

5  27  23.03 

10.379 

23  14  44.5 

8.08 

0  13.25 

0.523 

5  27  36.28 

Prid. 

1 

14 
15 

5  31  32.'41 
5  35  41.52 

10.365 
10.390 

23  17  46.2 
23  20  23.2 

7.06 
6.03 

0    063 

0.529 
0.534 

5  81  32.84 
5  35  29.40 

A  l2.ri 

1 
Sat. 

16 

5  39  rO.92 

10.393 

23  22  35.6 

5.00 

0  24.96 

0.537 

5  39  25.96 

.  Skii. 

17 

5  44    0.39 

10.395 

23  24  23.3 

3.97 

0  37.87 

0.539 

5  43  22.52 

Mon. 

18 

5  48    9.91 

10.3!)6 

28  25  46.1 

2.94 

0  50.83 

0.540 

5  47  19.08 

Tiies. 

19 

5  52  19.44 

10.396 

23  26  44.1 

1.90 

1     3.80 

0.540 

5  51  15.64 

Wed. 

20 

5  56  28.95 

10.396 

23  27  17.4 

+  0.87 

1  16.76 

0.540 

5  55  12.20 

Tliur. 

21 

6    0  38.46 

10395 

23  27  25.9 

-0.16 

1  29.71 

0.539 

5  59    8.75 

Frid. 

22 

6    4  47.93 

10.392 

23  27     9.5 

1.19 

1  42.62 

0.536 

6    3    5.31 

Sat 

23 

6    8  57.32 

10.369 

23  26  28.5 

2.22 

1  55.45 

0.533 

6    7     1.87 

Skm. 

24 

6  13    6.62 

10.385 

23  25  22.8 

3.25 

2    8.19 

0.529 

6  10  58.43 

Mod. 

25 

6  17  15.81 

10.6tfl 

23  23  52.4 

4.28 

2  20.82 

0.525 

6  14  54.99 

Tiien. 

26 

6  21  24.89 

10.375 

23  21  57.3 

5.31 

2  33.34 

0.519 

6  18  51.55 

Wed, 

27 

6  25  33.81 

10.369 

23  19  37.6 

6.33 

2  45.70 

0.513 

6  22  48.11 

Tliur. 

28 

6  29  42.57 

10.361 

23  16  53.5 

7.35 

2  57.90 

0.606 

6  26  44.67 

Frid. 

29 

6  33  51.15 

10.353 

23  13  44.9 

8.37 

3    9.93 

0.497 

6  80  41.22 

S«t 

.  30 

6  37  59.53 

10.344 

23  10  11.8 

9.39 

3  21.75 

0.486 

6  34  37.78 

J^P^K* 

31 

1 

6  42    7.69 

10.334 

N.23    6  14.4 

-10.40 

3  33.35 

0.478 

6  88  34.34 

vn.^ 

'7h»  a 

tanidlamotar  Cor  Urn 

tn  Nooo  n 

Hiy  be  mromftd  the  • 

uneasfh 

ml  tat  ApfNuest  Nooo. 

Dlff.  tar  I  hour. 

-P^ 

U«dk> 

t  tim  hoortj  rJMi^eo 

fdMllMtk 

m,  Indieatee  that  DOT 

Ihdeeliiui 

t&ooi  an  deflnMlBf . 

-(-9>.8565 

1 
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in. 


a 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 


26 
27 

28 


I 

O 


152 
153 
154 

155 
156 
157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

173 
174 
175 


25    176 


177 
178 

179 


29  180 

30  181 

1 

31  1182 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


Tnte  LONGITUDB. 


ti 


71     2  30.1 

71  59  56.3 

72  57  21.8 

73  54  46.7 

74  52  10.9 

75  49  34.6 

76  46  57.6 

77  44  20.0 

78  41  41.9 

79  39    3.3 

80  36  24.0 

81  33  43.9 

82  31     3.1 

83  28  21.5 

84  25  39.2 

85  22  56.2 

86  20  12.3 

87  17  27.6 

88  14  42.2 

89  11  56.2 

90  9    9.6 

91  6  22.4 

92  3  34.6 

93  0  46.4 

93  57  57.8 

94  55    8.9 

95  52  19.9 

96  49  30.8 

97  46  41.6 

98  43  5^,6 

99  41     3.8 


A' 


« 


2  3.0 
59  29.0 
56  54.3 

54  19.0 
51  43.1 
49    6.6 

46  29.4 
43  51.6 
41  13.3 

88*34.5 
35  55.0 
33  14.7 

30  33.7 
27  52.0 
25    9.5 

22  26.3 
19  42.2 
16  57.3 

14  11.7 

11  25.5 

8  38.7 

5  51.3 

3  3.4 
0  15.0 

67  26.2 
54  37.1 
51  47.9 

48  58.6 
46  9.2 
43  20.0 

40  31.0 


Dili:  for 
1  hoar. 


43.60 
43.57 
43.55 

43.52 
43.50 
43.47 

43.45 
43.42 
43.40 

43.37 
43.35 
43.32 

43.28 
43J25 
43.22 

43.19 
43.15 
43.12 

43.10 
43.07 
43.05 

43.02 
43.00 
42.98 

42.97 
42.96 
42.9G 

42.95 
42.95 
42.96 


142.97 


LATITUDE 


// 


■fO.04 
0.17 
0.30 

0.43 
0.56 
0.66 

0.76 
0.83 
0.85 

0.85 
0.82 
0.76 

0.67 
0.57 
0.45 

0.32 

0.19 

+0.06 

-0.07 
0.17 
0.26 

0.31 
0.33 
0.32 

0.28 
0.22 
0.13 

-0.03 

+0.09 

0.21 

+0.33 


Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 


! 


0.0062466 
.0063096 
.0063709 

.0064304 
.0064880 
.0065436 

.0065971 
.0066482 
.0066969 

.0067431 
.0067869 
.0068282 

.0068668 
.0069029 
.00693^6' 

.0069681 
.0069972 
.0070241 

.0070490 
.0070720 
.0070931 

.0071126 
.0071307 
.0071473 

.0071623 
.0071759 
.0071880 

.0071988 
.0072081 
.0072157 

0.0072216 


Difr.  for 
Ihonr. 


+26.6 
25.9 
25.2 

24.4 
23.6 
22.7 

21.8 

20.8 
19.8 

18.8 
17.8 
16.8 

15.7 
14.7 
13.6 

12.6 
11.6 
10.7 

9.9 
9.2 
8.5 

7.8 
7.2 
6.5 

5.9 
5.3 
4.7 

4.1 
3.5 

2.8 

+  2.1 


Mean  Time 

of 
Bidoreal  Ob. 


n      m       ■ 

9  16  32.43 
9  12  36.52 
9     8  40.61 

9  4  44.69 
9  0  48.78 
8  56  52.87 

8  52  56.96 
8  49  1.04 
8  45     5.13 


8  41 

8  37  13.31 

8  33  17.39 

8  29  21.48 
8  25  25.57 
8  21  29.65 

8  17  33.73 
8  13  37.81 
8    9  41.91 

8  5  46.01 
8  1  50.09 
7  57  54.18 

7  53  58.27 
7  50  2.36 
7  46     6.43 

7  42  10.52 
7  38  14.61 
7  34  18.69 

7  30  22.78 
7  26  26.97 
7  22  30.96 


17  18  35.05  ! 


MOTB  t  A  oorrMpondf  to  the  tru$  oqcriiioz  of  the  date,  A'  to  the  mean  equinox  of  Jaaiiarjr  Od. 


DilL  tat  1  hoar. 
— 9*,«296 
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GREENWICH  MEAN  TIME. 

■ 

, 

THE 

MOON'S 

i  1 
1 

1 

SKMIDIAMXTKR. 

HORIZONTAL 

PARALLAX. 

MRRIDlAir  PASSAOR. 

AOR. 

Koon. 

Midnight. 

Noon. 

Diir.  for 
Ihoor. 

Midnight. 

Dift  for 
Ihoor. 

Difll  for 
Ihoor. 

KOOD. 

1 

'    2 
8 

14  48.6 
14  48.4 
14  50.8 

14  4a2 
14  49.3 
14  53.1 

4             » 

54  14.4 
54  13.5 
54  22.5 

-0.23 

+0.17 

0.58 

54    12.8 

54  16.8 
54  30.8 

-0.04 

40.38 

0.79 

h     m 

16  47.4 

17  28.9 

18  9.1 

m 
1.77 

1.69 

1.66 

d 

19.3 
20.3 
21.3  < 

4 
5 
6 

14  56.0 

15  8.9 
15  14.1 

14  59.6 

15  8.7 
15  20.0 

54  41.5 

55  10.4 
55  48.1 

1.00 
1.40 
1.73 

54  54.8 

55  28.3 

56  9.7 

1.21 
1.57 
1.86 

18  49.0 

19  29.9 

20  13.1 

1.67 
1.74 
1.87 

22.3 
23.3 
24.3 

7 
8 
9 

15  26.2 
15  39.5 
15  53.0 

15  32.8 
15  46.3 
15  59.4 

56  32.7 

57  21.5 

58  11.0 

1.97 
8.07 
2.02 

56  56.8 

57  46.4 

58  34.7 

2.04 
2.07 
1.92 

21    0.0 

21  51.6 

22  48.9 

2.05 
2.28 
2.50 

25.3 
26.3 
27.3 

10 
11 
12 

16    5.5 
16  16.0 
16  23.3 

16  11.0 
16  20.0 
16  25.6 

58  57.0 

59  35.2 

60  2.1 

1.78 
1.38 
0.85 

59  17.3 

59  50.2 

60  10.6 

1.60 
1.12 

40.57 

23  51.0 

6 
0  55.6 

2.66 
2.70 

28.3 
29.3 
0.9  ' 

13 
14 
15 

16  27.0 
16  27.0 
16  23.5 

16  27.4 
16  25.6 
16  20.7 

60  15.7 
60  15.6 
60    3.0 

40.28 

-0.28 

0.75 

60  17.3 
60  10.7 
59  52.8 

-0.01 
0.53 
0.95 

1  59.4 

2  59.8 

3  55.6 

2.60 
2.42 
2.22 

1.9 
2.9 
3.9 

16 
17 

18 

16  17.4 
16    9.4 
16    0.4 

16  13.5 
16    5.0 
15  55.6 

59  40.4 
59  11.1 
58  38.0 

1.11 
1.32 
1.42 

59  26.4 
58  54.9 
58  20.8 

1.23 
1.38 
1.44 

»     4  47.0 

5  354 

6  22.1 

2.07 
1.97 
1.93 

4.9  1 
5.9  1 
6.9 

19 
20 
21 

15  50.9 
15  41.5 
15  32.5 

15  46.2 
15  37.0 
15  28.1 

58    3.4 
57  29.0 
56  55.6 

1.45 
1.42 
1..% 

57  46.1 
57  12.1 
56  39.5 

1.43 
1.39 
1.32 

7    8.6 

7  56.1 

8  45.5 

1.95 
2.02 
2.11 

7.9 

a9 

9.9 

22 
23 
24 

15  23.9 
15  15.8 
15     8.4 

15  19.7 
15  12.0 
15    4.9 

56  23.9 
55  54.3 
55  27.0 

128 
1.19 
1.08 

56    8.8 
55  40.3 
55  14.3 

1.23 
1.14 
1.03 

9  37.2 

10  30.8 

11  25.3 

2.20 
2.26 
2.26 

10.9 
11.9 
12.9 

25 
26 
27 

15     1.6 
14  55.8 
14  51.1 

14  58.6 
14  53.3 
14  49.3 

55    2.3 
54  40.9 
54  23.6 

0.97 
0.81 
0.62 

54  51.1 
54  31.7 
54  16.8 

0.89 
0.72 
0.51 

12  18.9 

13  10.2 

13  58.4 

2.19 

2.07 
1.94 

13.9 
14.9 
15.9 

28 
29 
30 

14  47.8 
14  46.3 
14  46.8 

14  46.8 
14  46.3 
14  47.9 

54  11.5 
54    5.8 
54    7.7 

0.38 
-0.09 
-^0.25 

54    7.8 
54    5.7 
54  11.8 

-0.24 

40.08 

0.44 

14  43.3 

15  25.6 
i6    5.9 

1.81 
1.71 
1.65 

16.9 
17.9 
18.9 

81 

14  49.6 

14  52.0 

54  18.2 

40.63 

54  27.0 

40.83 

16  45.3 

1.64 

19.9 

• 
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GREENWICH  MEAN  TIME. 

1 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AHceiMion. 

Diff. 
for  1  ni. 

• 

Declination. 

Diff. 
tor  Im. 

Honr. 

Rie:1it  Aiicension. 

Diff. 
for  1  m. 

DebUnatSoB. 

Diff. 
foriiD. 

FB 

IDA\ 

r  1. 

SUNDAi:  3.                        I 

b    m      B 

B 

O          1           II              If 

h     m      B 

s 

0      1      II 

1 
1 

0 

20  58  12.50 

1.9587 

a  19  18  30.2 

10.554 

0 

22  27  50.31 

1.7991 

S.  9  39  10.2 

13.990  1 

1 

21     0    9.88 

1.9540 

19    7  54.7 

10.630 

1 

22  29  38.20 

1.7974 

9  25  51j6 

13J90 

2 

21     2    6.98 

1.9494 

18  57  14.6 

10.706 

2 

22  31  26.00 

1.7958 

9  12  30ii 

I3J68 

3 

21    4    3.81 

1.9449 

18  46  30.0 

10.780 

3 

22  33  13.70 

1.7949 

8  59    7.3 

13.407 

4 

21    6    0.37 

1.9404 

18  35  41.0 

10.853 

4 

22  35    1.31 

1.7997 

8  45  41.8 

13.443 

5 

21     7  56.66 

1.9360 

18  24  47.7 

10.995 

5 

22  36  48.83 

1.7919 

8  32  14.1 

13.4N) 

6 

21    9  52.61) 

1.9316 

18  13  50.0 

10J»7 

6 

22  38  36.26 

1.7898 

8  18  44i2 

13.M6 

7 

21  11  48.45 

l.W1i 

18    2  48.1 

11.067 

7 

22  40  2a61 

1.7886 

8  5  n& 

13.561 

8 

21  13  43.95 

I.9SS9 

17  51  42.0 

11.137 

8 

22  42  10.89 

1.7874 

7  51  38.1 

1.3.586 

9 

21  15  39.20 

1.91^(7 

17  40  31.7 

11.906 

9 

22  43  58.10 

1.7863 

7  38     1.9 

13j6S0 

10 

21  17  34.1? 

1.9144 

17  29  17.3 

11.974 

10 

22  45  45J24 

1.7859 

7  24  23.7 

1.3.653 

11 

21  19  28.93 

1.9103 

17  17  58.8 

11.349 

11 

22  47  32.32 

1.7849 

7  10  43.5 

13.686 

12 

21  21  23.43 

1.9009 

17    6  36.3 

11.408 

12 

22  49  19.34 

1.7839 

6  57    1.4 

13.717 

13 

21  23  17.68 

1.9029 

16  .55    9.8 

11.473 

13 

22  51    6.:I0 

1.7894 

6  43  17.4 

13.748 

14 

21  25  11.69 

1.8809 

16  43  39.5 

11.538 

14 

22  52  53J22 
22  54  40.10 

1.7817 

6  29  31.6 

13.779 

15 

21  27    5.4(» 

1.894;) 

16  32    5.3 

11.009 

15 

1.7810 

6  15  43.9 

13319 

16 

21  28  59.00 

1.8904 

\^  20  27.3    11.665  1 

16 

22  56  26.94 

1.7803 

6    1  54.5 

13.838 

17 

21  30  .52;)ll 

1.8866 

16    8  4.5.5 

11.798 

17 

22  58  13.74 

1.7797 

5  48    3.3 

13.867 

18 

21  32  45.39 

l.ti»d6 

15  56  59.9 

11.790 

18 

23    0    0.51 

1.7799 

5  34  10.4 

13.895  1 

19 

21  34  38.24 

1.8791 

15  45  10.7 

11.850 

19 

23    1  47.25 

1.7788 

5  20  15.9 

13.999 

20 

21  36  30.88 

1.8755 

15  33  17.9 

11.910 

20 

23    3  33.98 

1.7787 

5    6  19.8 

13.940  1 

21 

21  38  23.30 

1.8718 

15  21  21.5 

11.969 

21 

23    5  20.6^) 

1.7784 

4  52  22.0 

13.976 

22 

21  40  15.50 

1.8683 

15    9  21.6 

19.097 

22 

2;}    7    7.39 

1.7789 

4  38  22.7 

14JW1 

23 

21  42    7^ 

1.8049 

^14  57  18.2 

19.065 

23 

23    8  54.08 

1.7789 

S.  4  24  21.9 

144H6 

SAT 

URD. 

AY  2. 

MONDA 

Y4.                          1 

0 

21  43  59.29; 

1.8015 

S.I4  45  11.4 

19.149 

0 

23  10  40.77 

1.7789 

S.  4  10  19.7:  14.M9 

1 

21  45  50.88 

1.8589 

14  33    1.2 

19.198 

1 

23  12  27.46 

1.7789 

3  56  16.0,  14.079 

2 

21  47  42JJ7 

1.8548 

14  20  47.6 

19.854 

2 

23  14  14.16 

1.7784 

3  42  11.0;  140)05 

3 

21  49  3a46 

1.8516 

14    8  30.7 

19.308 

3 

23  16    0^7 

1.7787 

3  28    4.6    14.117  , 

4 

21  51  24.46 

1.8484 

13  56  10.6 

]9..')e9 

4 

23  17  47.60 

1,7790 

3  13  56.9    14.138 

5 

21  53  15.27 

1.8453 

13  43  47 J2 

19.416 

5 

23  19  34.35 

1.7793 

2  59  48.0,  14.159 

6 

21  55    5.SK) 

1.8493 

13  31  20.7 

19.468 

6 

23  21  21.12 

1.7797 

2  45  37.8    14.179 

%7 

21  56  56.35 

1.8303 

13  18  51.1 

19.519 

7 

23  23    7.92 

1.7803 

2  31   26.5I    14.196 

6 

21  58  46.62 

1.8364 

13    6  18.4 

19.571 

8 

23  24  54.76 

1.7611 

2    17    14.0,    14.917 

9 

22    0  36.72 

1.A336 

12  53  42.6 

19.699 

9 

23  26  41.65 

1.7818 

2     3     0.4     14.936 

10 

22    2  26.65 

1.8306 

12  41    3.8 

19.671 

10 

23  28  28.58 

1.7896 

1  48  45.8   14.953 

11 

22    4  16.42 

l.tfi89 

12  28  22.1 

19.719 

11 

23  30  15.56 
23  32    2.60 
23  a3  49.70 
23  a5  36.86 

1.7636 

1   34  30.1      14.970 

12 

22    6    a03 

1.8955 

12  15  37.5 

19.767 

12 

1.7845 

1   20   13.4     14.966  , 

13 

22    7  55.48 

1.89^ 

12    2  .50.0 

19.815 

13 

1.7855 

1    5  5.5.8,  14J01 

14 

22    9  44.78 

1.8904 

11  49  59.7 

12.869 

14 

1.7866 

0  51  37J? 

14.315  ' 

15 

22  11  33.93 

1.8180 

11  37    6.6 
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9.0489 

932  406 

15.M3 

5 

11  18  27.75 

90)735 

3    1  14.6 

16.483 

5 

12  56  36.77 

S0M90 

9  47  53.4 

150185 

6 

11  20  32.08 

9urra9 

2  44  45.6 

16.484 

6 

12  58  39.79 

SjOSII 

10    2  508 

15J0S7 

7 

11  22  36.26 

9U)684 

2  28  16.5 

16.485 

7 

13    0  42.90 

9J0Bm 

10  17  56L6 

14^87 

8 

11  24  40.29 

9.0669 

2  11  47.4 

16.404 

8 

13    2  4ail 

9.0644 

10  S2  52L8 

14J05 

9 

11  26  44.17 

9J)699 

1  55  184 

16.461 

9 

13    4  49.43 

90KMB 

10  47  45^ 

14.843 

10 

11  28  47.92 

2MM 

1  38  49.7 

16.476 

10 

13    6  52.86 

90)080 

11    2  33L9 

14»1«fl 

11 

11  30  51.54 

9.0603 

1  22  21.3 

16.471 

11 

13    8  56.39 

90)608 

11  17  18L8 

14.716 

12 

11  32  55.03 

9il67i 

1    5  53.2 

16.464 

12 

13  11    0.04 

90)018 

11  31  59J8 

14J0O 

13 

11  34  5a40 

9.06GS 

0  49  25.6 

1&4S6 

13 

13  13    3.81 

9own 

11  46  3&8 

14.U3 

14 

11  37    1.66 

9.0694 

0  32  5S.5 

16.446 

14 

13  15    7.70 

90)681 

12    1    9.8 

14.&16 

15 

11  39    4.81 

9U)610 

0  16  32.1 

16.434 

15 

13  17  11.72 

90)681 

12  15  3B.7 

14A47 

16 

11  41     7.a5 

9aMeo 

N.  0    0    6.4 

16.499 

16 

13  19  15.87 

SMn09 

12  30    34 

i4.sn 

J7 

11  43  10.80 

9.0483 

S.  0  16  18.5 

16.408 

17 

13  21  20.16 

90)198 

12  44  23.9 

14.306 

18 

11  45  13.65 

9.0468 

0  32  42.6 

16.993 

18 

13  23  24.58 

90m9 

12  58  40.1 

14Jn3 

19 

11  47  16.41 

9.0464 

0  49    5.7 

16J77 

19 

13  25  29.15 

90773 

13  12  51.9 

14.180 

20 

11  49  19.10 

9.0449 

1    5  27.8 

16.350 

20 

13  27  33.86 

90)797 

13  26  59.3 

140)88 

21 

11  61  21.71 

9.0499 

1  21  48.8 

16^340 

21 

13  29  3a72 

90)8B9 

13  41    2:2 

14.010 

22 

11  53  24.25 

9.0417 

1  38    8.6 

16.390 

22 

13  31  43.73 

90)818 

13  55    0.5 

ldJ93 

23 

11  55  26.721 
MO 

9.O407 

NDA1 

S.  1  54  27il 

r  18. 

16^896 

23 

13  33  48.90 
WEDl 

901675 

^ESD 

8.14    8  54.21 
AY  20. 

13.858 

0 

11  57  29.14 

3.0996 

a  2  10  44.4 

16J075 

0 

13  35  5iS3 

90)009 

8.14  29  4%2 

13^777 

1 

11  59  31.50 

9.0389 

2  27    0.2 

16J861 

1 

13  37  59.72 

9.0999 

14  36  274 

13J607 

2 

12    1  33.81 

9.0989 

2  43  14.5 

16JS96 

2 

13  40    5.38 

90)067 

14  50    6^ 

13.816 

3 

12    3  36.08 

9.0976 

2  59  27.3 

16.900 

3 

13  42  11.20 

90)006 

15    3  41.3 

13439 

4 

12    5  38.31 

fijoan 

3  15  38.5 

16.179 

4 

13  44  17.20 

9.1015 

15  17  10.8 

13.450 

5 

12    7  40.50 

90)363 

3  31  48.0 

16.143 

5 

13  46  23.38 

9.1044 

15  30  35.3 

13.806 

6 

12    9  42.67 

90)900 

3  47  55.6 

16.113 

6 

13  48  29.73 

9.1074 

15  43  54.7 

13.M0 

7 

12  11  44.82 

90)957 

4    4    1.4 

160)81 

7 

13  50  36.27 

9.1106 

15  57    &9 

13U83 

6 

12  13  46.95 

90)964 

4  20    5.8 

160)48 

8 

13  52  42i)9 

9.1135 

16  10  17i) 

13.106 

9 

12  15  49.07 

90)959 

4  36    7.2 

160)14 

9 

13  54  49.89 

9.1100 

16  23  21.7 

13J018 

10 

12  17  51.18 

90)999 

4  52    7.0 

15.970 

10 

13  56  56.98 

9.1198 

16  36  2ai 

1SJ88 

11 

12  19  53.29 

90)999 

5    8    4.7 

15.949 

11 

13  59    4.96 

9.1930 

16  49  lai 

19.8r 

12 

12  21  55.41 

90)963 

5  24    0.1 

15.904 

12 

14    1  11.74 

9.1969 

17    2    0l5 

19.744 

13 

12  23  57.53 

90)966 

5  39  53.2 

15.866 

13 

14    3  19.41 

9.1996 

17  14  42.3 

19j681 

14 

12  25  59.67 

9.0958 

5  .55  44.0 

15.897 

14 

14    5  27.28 

9.1398 

17  27  1&6 

19J66 

15 

12  28    1.83 

90)969 

6  11  32.4 

15.785 

15 

14    7  S5J35 

9.1309 

17  39  49.3 

19.483 

16 

12  30    4.01 

9.0366 

6  27  18.2 

15.749 

16 

14    9  43.6*2 

9.1396 

17  52  142 

I9J87 

17 

12  32    6.22 

9.0979 

6  43    1.4 

15.698 

17 

14  11  52.10 

9.1431 

18    4  33.3 

ViM9 

18 

12  34    8.47 

9.0978 

6  58  42.0 

J50S54 

18 

14  14    0.79 

9.1466 

18  16  465 

19471 

19 

12  36  10.76 

9.0385 

7  14  19.9 

J  5.608 

19 

14  16    9.()8 

9.1490 

18  28  53.8 

190V79 

20 

12  38  13.09 

9.0399 

7  29  54.9 

15.560 

20 

14  18  18.78 

9.1536 

18  40  55.1 

11.971 

21 

12  40  15.46 

9.0399 

7  45  27.1 

15.519 

21 

14  20  28.10 

9.1571 

18  52  50.3 

1IJI80 

22 

12  42  17.88 
12  44  20.37 
12  46  22.92 

90)409 

8    0  56.4 

15H63 

22 

14  22  37.63 

9.1808 

19    4  394 

11.787 

i  23 

90)490 

8  16  22.7 

15.419 

23 

14  24  47.37 

9.1641 

19  16  22.3 

11463 

24 

9.0130 

8.  8  31  45.9 

15.361 

24 

14  26  57;}2l 

9.16n 

8. 19  27  59.0 

11459  [ 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGUT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMenfdon. 

DIff. 
forlm. 

DeoUnatioii. 

Dlfll 

forlm. 

Hoor. 

Right  Asoaofdoii. 

• 

DIff. 
forlm. 

Dedination. 

DHL 

forlm. 

MO 

NDA^ 

^25. 

WEDNESDAY  27. 

h    m     s 

S 

^         0         /         « 

// 

h    m      s 

s 

^       o       #       w 

w 

0 

18    7  26.58 

9.3190 

S.27  54  33.6 

1.693 

0 

19  54  23.87 

9.1161 

S.23  58  56.4 

7«806 

1 

18    9  45.64 

S.3I64 

27  52  47.7 

1.637 

1 

19  56  30.68 

9.1106 

23  51    4J9 

7.911 

2 

18  12    4.55 

9.3138 

27  50  53J2 

1.981 

2 

19  58  37.17 

9.1056 

23  43    7.1 

(U»16 

3 

18  14  23.30 

9.3111 

27  48  50.0 

9.195 

3 

20    0  4335 

9.1004 

23  35    3.0 

8bK0 

4 

18  16  41.88 

9.3069 

^  27  46  38J2 

9.968 

4 

20    2  49.22 

9.0969 

23  26  52.7 

8JB99 

5 

18  19    0.28 

9.3051 

27  44  17.8 

9.411 

5 

20    4  54.78 

9.0900 

23  18  364 

&399 

6 

18  21  18.49 

9.3090 

27  41  48.9 

9.553 

6 

20    7    0.02 

9.0848 

23  10  14.1 

aJ99 

7 

18  23  36.52 

9.9989 

27  39  11.5 

9U»4 

7 

20    9    4.95 

9.0796 

23    1  45J6 

8.599 

8 

18  25  54.36 

9.9957 

27  36  25.6 

9.835 

8 

20  11    9.57 

9.0743 

22  53  11.5 

&e9i 

9 

18  28  12.00 

9.9993 

27  33  31.3 

9.975 

9 

20  13  13.87 

9.0691 

22  44  31^ 

8.718 

10 

18  30  29.44 

9J2889 

27  30  28.6 

3.114 

10 

20  15  17.86 

9.0638 

22  35  45^ 

8.815 

11 

18  32  46.67 

9.9855 

27  27  17.6 

3.953 

11 

20  17  21.53 

9.0586 

22  26  53.5 

ajio 

12 

18  35    3.70 

9.9690 

27  23  58.3 

3.391 

12 

20  19  24.89 

9.0634 

22  17  56.1 

90)03 

13 

18  37  20.51 

9.9783 

27  20  30.7 

3.598 

13 

20  21  27.94 

9.0489 

22    8  53.1 

9J»7 

14 

18  39  37.09 

9.9745 

27  16  54.9 

3.665 

14 

20  23  30.68 

9.0431 

21  59  44^ 

9J90 

15 

18  41  5a45 

9.9707 

27  13  10.9 

3.801 

15 

20  25  33.11 

9UO70 

21  50  30;) 

9J9B8 

16 

18  44    9.58 

9.9669 

27    9  18.8 

3.936 

16 

20  27  a5.23 

9.0396 

21  41  10.7 

9.379 

17 

18  46  25.48 

9.9630 

.  27    5  18.6 

4,071 

17 

20  29  37.05 

9.0977 

21  31  45:7 

9.461 

18 

18  48  41.14 

9^3590 

27    1  10.3 

4.905 

18 

20  31  38.56 

9.0996 

21  22  154 

9.549 

19 

18  50  56.56 

9.9549 

26  56  54.0 

4.337 

19 

20  33  39.76 

9.0175 

21  12  39£ 

9J637 

20 

18  53  11.73 

9.9508 

26  52  29.8 

4.469 

20 

20  35  40.66 

9.0195 

21    2  5QX> 

9.793 

21 

18  55  26.65 

9.9468 

26  47  57.7 

4.601 

21 

20  37  41J26 

9.0075 

20  53  13.1 

9316 

22 

18  57  41.32 

5.9493 

26  43  17.7 

4.731 

22 

20  39  41.56 

9.0094 

20  43  22.1 

9.693 

23 

18  59  55.73 
TUi 

9.3380 

:SDA 

S.26  38  30.0 

r  26. 

4.860 

23. 

20  41  41.55 
THU 

1J)9?3 

RSDi 

S.20  33  26.0 
LT  28. 

9JBm 

0 

19    2    9.88 

s.26  33  34.5 

4JM9 

0 

20  43  41J^ 

1.9994 

S.20  23  24.9 

10J059 

1 

19    4  23.77 

9.iBI99 

26  28  31.3 

5.117 

1 

20  45  40.64 

1.9875 

20  13  18J9 

10.141 

2 

19    6  37.39 

9J9947 

26  23  20.5 

5JM4 

2 

20  47  39.74 

IJMX 

20    3    8i) 

10.991 

3 

19    8  50.73 

9.9901 

26  18    2.0 

5J71 

3 

20  49  38.55 

1.9777 

19  52  52.4 

lojno 

4 

19  11    3.80 

9.9155 

26  12  35.9 

5.497 

4 

20  51  37.06 

1.9798 

19  42  32j0 

10.379 

5 

19  13  16.59 

9J9108 

26    7    2.4 

5.690 

5 

20  53  35.29 

1.9661 

19  32    6.9 

10^457 

6 

19  15  29.10 

9.9069 

26    1  21.5 

5.743 

6 

20  55  33J23 

1.9633 

19  21  37.1 

I0J534 

7 

19  17  41.33 

9J»14 

25  55  33J2 

5.866 

7 

20  57  30.88 

1.9565 

19  11    2.8 

10.600 

8 

19  19  53.27 

9.1967 

25  49  37.5 

5.988 

8 

20  59  28J25 

issaa 

19    0  24.0 

10.685 

9 

19  22    4.93 

9.1919 

25  43  34.6 

6.109 

9 

21    1  25.34 

1.9498 

18  49  40.6 

10.7W 

10 

19  24  16.30 

9.1870 

25  37  24.4 

6JB9 

10 

21    3  22.15 

1JM45 

18  38  52.8 

10.839 

11 

19  26  27.37 

9.1890 

25  31    7.1 

6J47 

11 

21    5  18.68 

1.8399 

18  28    a7 

10.904 

12 

19  28  38.14 

9.1T71 

25  24  42.7 

6.465 

12 

21    7  14.94 

IMS4 

18  17    4.3 

10.976 

13 

19  30  48.62 

9.1799 

25  18  11.3 

6.589 

13 

21    9  10.93 

IJBOOO 

18    6    3.6 

11U>46 

14 

19  32  58.80 

9.1679 

25  11  32.8 

6US99 

14 

21  11    6.65 

1J»63 

17  54  58.8 

11.115 

15 

19  35    8.68 

9.1699 

25    4  47.4 

6.814 

15 

21  13    2.09 

1.9919 

17  43  49.8 

11.164 

16 

19  37  18J26 

9.1579 

24  57  55.1 

6il98 

16 

21  14  57JW 

1.9176 

17  32  36.7 

11.959 

17 

19  39  27.54 

9.1591 

24  50  5a0 

7.041 

17 

21  16  52J20 

1.9133 

17  21  19.6 

liJie 

18 

19  41  36.51 

9.1469 

24  43  50J2 

7.153 

18 

21  18  46.87 

1.9090 

17    9  58.5 

11.384 

19 

19  43  45.17 

9.1418 

24  36  37.7 

fJ»i 

19 

21  20  41.28 

1.9048 

16  58  33.5 

11.449 

20 

19  45  53.53 

9.1367 

24  29  18.5 

7J76 

20 

21  22  35.44 

1.9006 

16  47    4.6 

11.513 

21 

19  48     1.58 

9.1316 

24  21  52.7 

7.484 

21 

21  24  29.35 

1.8964 

16  35  SlJi) 

ii.5n 

22 

19  50    9.32 

9.1964 

24  14  20.4 

7.599 

22 

21  26  23.01 

1.8993 

16  23  55.4 

11.639 

23 

19  52  16.75 

9.1913 

24    6  41.6 

7.700 

23 

21  28  16.43 

16  12  15.2 

11.701 

24 

19  54  23.87 

9.1161 

S.23  58  5a4 

73)6 

24 

21  30    9.61 

1.8843 

S.16    0  31.3 

U.TItti 

JUNE,  1877. 


103 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  A8CEN8ION  AND  DECLINATION. 


H«ur. 


Bight  AaoenciVL 


Dien 

forlm. 


Declination. 


Diff. 
for  1  m. 


Hoar. 


RightAsceusion.  fo?*fm. 


DeoUuaiion. 


Diff. 
forlm. 


0 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

J8 

19 

90 

31 


34 


FRIDAY  29. 


SATURDAY  30. 


h    m 

91  30 
31  33 
31  33 
31  35 
31  37 
31  39 
31  41 
31  43 
31  45 
31  46 
31  48 
31  50 
31  53 
31  54 
31  56 
31  58 
31  59 


33 
33 
33 
33 
33 


1 
3 
5 

7 
8 


33  10 
33  13 
33  14 


9.61 

3^ 
55J96 
47.r3 
39.97 
31i)9 
33.79 
15.37 

6.74 
57.89 
48.84 
39^ 
30.13 
30.46 
10.61 

0.57 
50.34 
39.931 
39.34 
18.57 

7.64 
56.54 
45J97 
3a84 
33JK 


8 

.8843 
.88M 

J8m 

L679B 


3U5 
.8679 
.8513 
.8606 

.8474 
.8440 
.8407 
.8374 


.8311 
.8980 
3950 


.8199 
3184 
.8138 
.8108 
L808B 
1.8057 


S. 


S. 


5 


0 
48 
36 
24 
13 
0 
48 
436 
24 
13 
0 
47 
35 
32 
10 
57 
2  45 
12  32 
2  19 
2  7 
1  54 
41 
28 
15 
2 


5 
5 
5 
5 


4 

4 
4 
3 
3 
3 
3 
2 


31.3 
4a8 
52.8 
58.2 

0.1 
58.7 
53.9 
45.8 
34.4 
19.7 

1.9 
41.0 
17J0 
50.0 
20.0 
47.1 
11.3 
32.7 
51.2 

7.0 
20.1 
30.6 
38.5 
43.8 
46.5 


H 

1.769 

1.891 

1,880 

1.939 

1.996 

9.059 

9.108 

3.163 

9.918 

9.971 

9.393 

19.374 

9.435 

9,475 

19.594 

^579 

9.690 

9.667 

9.714 

9.759 

19.803 

19.847 

19.800 

19.933 

19J75 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

34 


h 

22 
22 


m 

14 
16 


22  17 
22  19 
22  21 
22  23 
22  25 
22  26 
22  28 
22  30 
22  32 
22  34 
22  35 
22  37 
22  39 
22  41 
22  42 
22  44 
22  46 
22  48 
22  50 
22  51 
22  53 
22  55 
22  57 


22.26 
10J>3 
58.65 
46.62 
34.45 
22.15 

9.71 
57.15 
44.4G 
31.65 
18.72 

5.69 
52JS5 
39.31 
25.97 
12.53 
59.00 
45.39 
31.69 
17.92 

4.07 
50.15 
36.17 
22.13 

8.04 


g 

1.8U57 
I.8Q39 
1.8007 
1.7963 
1.7961 
1.7939 
1.7917 
1.78B6 
1.7875 
1.7865 
1.7837 
1.7819 
1.7809 
1.7786 
1.77B8 
1.7759 
1.7738 
1.7794 
1.7711 
1.7006 
1.7666 
1.7875 
1.7865 
1.7656 
1.7647 


s.n 

10 
10 
10 
10 
9 
9 
9 
9 
9 
d 
8 
8 
8 
7 
7 
7 
7 
7 
6 
6 
6 
6 
5 
S.  5 


2  4^.5 
49  46.8 
36  44.7 
23  40.1 
10  33.2 
57  24.0 
44  12.6 
30  58.9 
17  43.1 


4 
51 
37 
24 
10 
57 
43 


25.1 
5.0 
42.9 
18.8 
52.7 
24.7 
54.8 
30  23.0 
16  49.5 
3  14.2 
49  37.2 
35  58^ 
22  18.2 
8  36J) 
54  52.8 
41  7.8 


9.975 
3U)15 
3.056 
3.096 
3.134 
3.172 
3J909 
3.946 
3.9eQ 
3.317 
3.359 
3.385 
3.418 
3.451 
3.483 
3.514 
3.544 
3.573 
3.609 
3.631 
3.658 
3.685 
3.719 
3.738 
3.763 


PHASES  OP  THE  MOON. 


d  h  m 

C  Last  Quarter, 3  17  11.0 

#  NewMooa, 11  3  33.5 

>  First  Quarter, .     17  18  24.4 

O  Full  Moon, 26  4  62.7 

d  h 

C  Apogee, 1  14.1 

C  Perigee, 13  12.0 

C  Apogee,    •    •    •                  ......  29  6.5 
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JirSB,  18VT. 


GBKENWIGH  MR  AN  TIM£. 

LUNAB  DISTiLNOBfl. 

1^ 

Star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

11P>* 

of 

Vlb. 

of 

IXh- 

of 

1 

Poaition. 

Biff. 

Biff. 

Dlff. 

BUT. 

An  tares 

W. 

6^21  40 

3060 

6150  38 

3063 

6^19  33 

3065 

67  48'  26 

3066 

Jupiter 

W. 

40^32  29 

3055 

42    1  34 

3056 

43  30  38 

3066 

44  59  42 

3056 

Saturn 

£. 

38    6  57 

3006 

36  88  42 

3000 

35  10  31 

3103 

33  42  25 

8I0S 

a  Arietia 

E. 

84  53  42 

3081 

83  25    9 

3083 

81  56  39 

3065 

80  28  J] 

3087 

Sun 

E. 

119  31  24 

3440 

118  10    3 

3451 

116  48  44 

3453 

115  27  27 

3464 

2 

Autarea 

W. 

75  12  33 

3068 

76  41  22 

3066 

78  10  13 

3065 

7989    5 

3863   1 

Jupiter 
a  Aquii» 

W. 

52  25  11 

3051 

53  54  21 

3048 

55  23  34 

3046 

56  52  50 

3043 

W. 

37  37    6 

6050 

38  21  48 

5846 

;^    8  39 

5663 

39  57  31 

5497 

Saturn 

E. 

26  22  48 

3190 

24  55    3 

3194 

23  27  22 

3197 

21  59  45 

3131 

a  Arietia 

£. 

73    6  17 

3090 

71  87  55 

3080 

70    9  32 

308S 

68  41    8 

3067 

Sun 

E. 

108  41  12 

3453 

107  19  55 

3459 

105  58  37 

3450 

1U4  37  17 

3447 

3 

Antarea 

W. 

87    4  16 

3047 

88  83  31 

9041 

90    2  53 

3036 

91  32  21 

aoo 

Jupiter 
a  Aquile 

W. 

64  20  13 

3093 

65  49  57 

3018 

67  19  48 

3019 

68  49  46 

3006 

W. 

44  28  16 

4861 

45  27    2 

4764 

4627    8 

4673 

47  28  30 

4500 

a  Anetia 

E. 

61  18  29 

3073 

59  49  46 

3000 

58  20  58 

3064 

56  52    4 

3080 

Sun 

E. 

97  49  45 

34S9 

96  28    1 

3493 

95    6  10 

3417 

93  44  13 

94JO 

4 

Jupiter 
a  AquilflB 

W. 

76  21  41 

9860 

77  52  33 

9060 

79  23  36 

9050 

80  54  51 

9MB 

W. 

52  52    4 

4M8 

53  59  45 

4199 

55    8  19 

4139 

56  17  43 

4066 

Mara 

W. 

18  50  44 

3816 

20  16  34 

3903 

21  42  40 

3190 

23    9    1 

3176 

a  Arietia 

K 

49  26    1 

3030 

47  56  26 

3093 

46  26  42 

9017 

44  56  50 

3089 

Son 

E, 

86  52  26 

3379 

85  29  37 

3369 

84    637 

33S9 

82  43  26 

330 

5 

Jupiter 
a  Aquile 

W. 

88  34  14 

9888 

90    6  48 

9876 

91  39  38 

9864 

93  12  43 

9851 

W. 

62  16-12 

3873 

63  29  59 

3835 

64  44  25 

3709 

65  59  28 

3786 

Fomalhaut 

W. 

35    8  11 

3011 

36  21  20 

3888 

37  35  53 

3753 

38  51  44 

368S 

Mara 

W. 

30  24  26 

3115 

31  52  17 

3101 

33  20  25 

3088 

34  48  49 

3073 

a  Arietia 

E. 

37  25  10 

9079 

35  54  22 

9064 

34  23  24 

9057 

32  52  17 

9950 

Sun 

E. 

75  44  27 

3985 

74  19  58 

3973 

72  55  15 

3950 

71  30  16 

3946 

6 

Jupiter 
a  Aquilo 

W. 

101    2  20 

9784 

102  37    9 

9770 

104  12  16 

9756 

105  47*42 

9741 

W. 

72  23  15 

3011 

73  41  37 

3585 

75    0  28 

3667 

76  19  49 

3539 

Fomalliaut 

W. 

45  27  41 

3400 

46  49  47 

3865 

48  12  44 

3393 

49  36  29 

3989 

Mara 

W. 

42  15  18 

9800 

43  45  32 

9984 

45  16    5 

9066 

46  46  58 

9B51 

a  Pegaai 

W. 

25  18  5Q 

4W7 

26  25  45 

4196 

27  35  22 

3075 

28  47  26 

38tf 

Saturn 

W. 

22  11  52 

9867 

23  44  53 

9847 

25  18  20 

9698 

26  52  11 

9800 

Sun 

E. 

64  21  15 

3174 

62  54  35 

3158 

61  27  86 

3143 

60    0  19 

3197 

7 

Foinalliaut 

W. 

56  46  19 

3106 

58  14  19 

3078 

59  42  56 

3M7 

61  12  10 

3019 

Mars 

W. 

54  26  37 

9866 

55  59  37 

9851 

57  32  59 

9803 

59    6  44 

9816 

a  Pegaai 

W. 

35  17    2 

3379 

36  39  42 

3313 

38    889 

8951 

39  28  48 

3105 

Saturn 

W. 

34  47  30 

9719 

36  23  45 

9701 

38    0  24 

9683 

39  37  27 

9665 

Sun  . 

£. 

52  39    0 

3046 

51    9  44 

3800 

49  40    8 

3014 

48  10  12 

9887 

8 

Fomalliaui 

W. 

68  46  51 

9880 

70  19  24 

9886 

71  52  27 

98(3 

r3  25  59 

9691 

Mara 

W. 

67    1  10 

flV98 

68  37  13 

9710 

70  13  39 

9083 

71  50  2a 

9675 

Saturn 

W. 

47  48  39 

9577 

49  28    5 

9560 

51    7  55 

9543 

52  48    91 

9505 

a  Pegaai 

W. 

46  49  57 

9865 

48  20  53 

9998 

49  52  36 

9803 

51  25    4! 

9860 

Sun 

E. 

40  35  23 

9016 

39    3  24 

9901 

37  31    6 

9886 

35  58  29 

9671 

9 

Fomalliaut 

W. 

81  20  34 

9791 

82  56  46 

9703 

84  33  22 

9686 

86  10  21 

9878 
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JUNE,  ISTT, 


GBEENWIOH  MEAN  TIME. 

. 

LUNAR  DISTANCES. 

i4 

Star's  Name 

P.L. 

P.L. 

P.L. 

- 

P.L. 

9 

snd 

Noon. 

of 

111b. 

of 

Vlh. 

of 

Kb. 

•f 

Position. 

Diff. 

Diir. 

Dlft 

DHt 

Mars 

W. 

_  O           If 

80    024 

9601 

O           /        // 

81  39  32 

8574 

O           It/ 

83  19    2 

9558 

84  58'55 

8643 

Saturn 

w. 

61  15  13 

8442 

62  57  48 

8496 

64  40  45 

9411 

66  24    4 

8385 

a  Pegasi 

w. 

59  17  39 

9713 

60  54    1 

9688 

62  30  57 

9663 

64    8% 

mn 

13 

Burr 

w. 

26    9  15 

9499 

27  50  40 

9489 

29  32  18 

9475 

31  14    6 

8470 

4 

Spica 

E. 

93  49  26 

9194 

91  59    4 

9194 

90    8  42 

9194 

88  18  20j    8194  1 

14 

Sun 

W. 

39  44  22 

94a8 

41  26  29 

9469 

43    8:)5 

9465 

44  50  98 

8487 

Spica 

E. 

79    6  52 

9134 

77  16  45 

91.37 

75  26  43 

9141 

73  36  47 

9146 

15 

Sun 

W. 

53  19  37 

9480 

55    1    4 

9406 

56  42  23 

9503 

58  23  32 

8510 

Polltix 

W. 

26  39  36 

9904 

28  27  .58 

8907 

do  16  15 

9911 

32    4  26 

8916 

Spica 

E, 

64  28  58 

9174 

62  39  51 

9180 

60  50  54 

9188 

59    2    8 

8186 

16 

Sun 

W. 

66  46  41 

9551 

68  26  44 

9558 

70    6  35 

9668 

71  46  13 

8678 

Pollux 

W. 

41    3  16 

8948 

42  50  31 

9856 

44  37  35 

9864 

46  24  27 

8873 

Spica 

E. 

50    1  12 

9937 

48  13  39 

9945 

46  26  19 

9855 

44  39  13 

8864 

Antares 

E. 

95  53  56 

9S33 

94    6  18 

9949 

92  18  53 

8951 

90  31  42 

9960 

17 

Suif 

W. 

80    1    0 

9699 

81  39  15 

9640 

83  17  16 

9651 

84  55    2 

8861 

1 

Pollux 

W. 

55  15  30 

9319 

57    1    2 

S398 

58  46  20 

9338 

60  31  23 

9346 

i 

Regius 

W. 

18  17    7 

9306 

20    2  53 

9819 

21  48  25 

9380 

23  33  42 

8339 

1 

Spica 

E. 

35  47  20 

9315 

34    1  43 

9396 

32  16  21 

8336 

30  31  14 

9348 

Antares 

E. 

81  39  14 

8300 

79  53  28 

9390 

78    7  57 

9388 

76  22  40 

8338 

Jupiter 

E. 

102  43  18 

9986 

100  56  58 

9996 

99  10  53 

9306 

97  25    2 

8316 

18 

Sun 

W. 

93    0  12 

9717 

94  36  29 

9798 

96  12*32 

9740 

97  48  19 

97S0 

. 

Pollux 

W. 

69  13    3 

9300 

70  56  39 

9410 

72  40    0 

9480 

74  23    6 

9430 

ReguluB 

W. 

32  16  22 

8301 

34    0    9 

9409 

35  43  41 

9419 

37  26  58 

8488 

Antares 

E. 

67  40    1 

8389 

65  56  15 

9409 

61  12  43 

9419 

62  29  26 

8433 

Jupiter 

E, 

88  39  30 

9368 

86  55    9 

9378 

85  11    2 

Qgma 

83  27  10 

8388 

19 

Sun 

W. 

105  43  84 

9806 

107  17  52 

981B 

108  51  56 

9830 

110  25  45 

8841 

Pollux 

W. 

82^  58 

9489 

84  36  37 

9499 

86  18    1 

9509 

87  59  11 

8518 

ReguluB 

W. 

45  59  42 

9475 

47  41  31 

8485 

49  23    5 

9485 

51    4  25 

8506 

Antaras 

E. 

53  56  44 

9475 

52  14  56 

9485 

50  33  22 

9405 

48  52    2 

8906 

Jupiter 

E. 

74  51  36 

9451 

73    9  14 

9469 

71  27    7 

9479 

69  45  15 

9488 

20 

Sun 

W. 

118  11  16 

9897 

119  43  39 

9008 

121  15  48 

9918 

122  47  43 

8030 

Regulus 

w. 

59  27  32 

9556 

61    7  28 

8565 

62  47  11 

8575 

64  26  4d 

8585 

Antares 

E. 

40  28  57 

9556 

38  49    2 

9566 

37    9  20 

9576 

35  29  53 

8685 

Jupiter 

E. 

61  19  33 

9535 

59  39    8 

9545 

57  58  58 

9556 

56  19    3| 

8566 

21 

Sun 

W. 

130  23  50 

9985 

131  54  22 

9986 

133  24  40 

3007 

134  54  44 

8018 

Re^luB 
Spica 

W. 

72  40  48 

9639 

74  18  59 

9649 

75  56  57 

9651 

77  34  43 

8060 

W. 

18  43  11 

9650 

20  20  58 

9657 

21  58  35 

9664 

23  36    3 

9678 

Jupiter 
a  Aquilee 

E. 

48    3    3 

9890 

46  24  35 

9630 

44  46  21 

9641 

43    822 

86S8 

E. 

83    322 

3365 

81  40  26 

3380 

80  17  47 

3387 

78  55  27 

3415 

23 

Regius 
Spica 

W. 

85  40  31 

9704 

87  17    5 

9713 

88  53  27 

9799 

90  29  37 

8131 

w. 

31  40  47 

9719 

33  17  11 

9719 

34  53  25 

9798 

36  29  28 

9737 

Jupiter 
a  Aquiln 

E. 

35    2  19 

9719 

33  25  55 

9795 

31  49  49 

8748 

30  14    2 

9754 

E. 

72    9    8 

3518 

70  49    5 

3544 

69  29  29 

3570 

68  10  22 

8688 

xn. 


JUNE,  lS7t. 


lOY 


1 

1 
1 

GREENWICH  MEAN  TIME. 

■ 

-• 

LUNAB  DIBTA¥C£S. 

h 

Star's  Kmi 

le 

P.L. 

P.L. 

P.L. 

P.L, 

1^ 

md 

Midniffht. 

of 

XVh. 

of 

xvmii- 

of 

XXIb- 

of 

PositkNi. 

o 

JHtt. 

Diir. 

DiA 

ma. 

9 

Mars 

w. 

8^99    9 

«07 

88  19  45 

9519 

O         1        f 

90    0  42 

9407 

9f42  a 

9489 

'  Saturn 

w. 

68    746 

»80 

69  51  50 

9365 

71  36  15 

9360 

73  21    1 

9336 

aPegaai 

w. 

65  46  26 

9618 

67  24  56 

9586 

69    354 

9sn 

70  43  20 

9556 

13    8oif 

w. 

3256    1 

84eo 

34  38    2 

9463 

36  20    7 

9489 

38    2  14 

9461 

8pica 

E. 

86  27  58 

Sl» 

84  37  37 

9197 

82  47  19 

9199 

80  57    4 

9181 

14  '  Suit 

w. 

46  32  37 

M71 

48  14  31 

9476 

49  56  20 

9480 

51  38    2 

9466  1 

;  Spica 

E. 

71  46  57 

«81 

69  57  15 

9158 

68    7  41 

9181 

66  18  15 

9167  1 

1 

15    Snif 

W. 

60    4  32 

8617 

61  45  21 

9586 

63  25  59 

9533 

65    626 

1 
9549 

PoUux 

w. 

33  52  30 

agsi 

35  40  26 

.9997 

37  28  13 

9934 

39  15  50 

9941   ' 

Spica 

£. 

57  13  33 

S90S 

55  95  10 

9910 

53  36  58 

9910 

51  48  50 

9997 

16 

Sun 

W. 

73  25  38 

8688 

75    4  49 

9608 

76  43  47 

9806 

78  22  31 

9810 

Pollux 

w. 

48  11    6 

9988 

49  57  32 

9981 

51  43  45 

9380 

53  29  44 

9300 

Spica 

fi. 

42  52  21 

9874 

41    5  44 

9084 

39  19  21 

9904 

:i7  33  13 

9304 

Antares 

£. 

88  44  44 

9990 

86  58    0 

9970 

85  11  30 

9980 

83  25  15 

9900 

17 

Suit 

W. 

86  32  34 

9879 

88    9  51 

9884 

89  46  53 

9885 

91  23  40     9708 

Pollux 

W. 

02  16  12 

9968 

64    0  47 

9388 

65  45    7 

9379 

67  29  12    9380 

Reaulus 

w. 

tl5  18  44 

8850 

27    3  31 

9300 

28  48    3 

9371 

303220    9381 

Spica 

E. 

28  46  24 

9350 

27    1  50 

9371 

25  17  33 

9389 

23  33  33 

9304 

f  Antares 

E. 

74  37  38 

8880 

72  52  51 

9300 

71    8  19 

9371 

69  24    2 

9389 

Jupiter 

E. 

95  39  26 

9886 

93  54    5 

9336 

92    8  58 

9346 

9024    6 

3357 

18    Sun 

W. 

99  23  52 

9788 

100  59  10 

9773 

102  34  13 

9786 

104    9    1 

9790 

<  P6lhix 

w. 

76    5  58 

9M1 

77  48  35 

9461 

79  30  57 

9461 

81  13    5 

9499 

Regulus 

w. 

39  10    1 

tea 

40  52  48 

9443 

42  35  21 

9454 

44  17  39 

9465 

Autarea 

E. 

60  46  24 

9433 

59    337 

9444 

57  21    5 

9464 

55  38  47 

9485 

Jupiter 

E. 

81  43  33 

9400 

80    0  11 

9«0 

78  17    5 

9430 

76  34  13 

9441 

19 

SVH 

W. 

111  50  20 

9669 

113  82  41 

9883 

115    5  47 

9874 

116  38  39 

9886 

Polhix 

W. 

89  40    7 

9509 

91  20  49 

9633 

93    1  17 

9643 

94  41  31 

9563 

Kegulus 

W. 

52  45  30 

9615 

54  26  22 

9606 

56    6  59 

9636 

57  47  29 

9546 

Autarea 

E. 

47  10  57 

9616 

45  30    6 

9698 

43  49  29 

9536 

42     9     6      9548    1 

Jupiter 

E. 

68    337 

9483 

66  22  14 

9504 

64  41    6 

9614 

63    0  12 

9506 

90 

Surr 

W. 

124  19  24 

9041 

125  50  51 

9069 

127  22    4 

9889 

128  53    4 

9073 

Regulua 

W. 

66    5  56 

9604 

67  44  59 

9804 

69  23  48 

9814 

71     2  24      9893    1 

Aotarea 

E. 

33  50  37 

9506 

32  11  35 

9605 

30  :i2  47 

9814 

28  54  11 

9094  ' 

Jupiter 

E. 

54  39  22 

9677 

52  69  55 

9688 

51  20  43 

9800 

49  41  46 

9808 

1 

91 

Svni 

W. 

136  24  34 

8090 

137  54  11 

8041 

139  23  33 

3069 

140  52  41 

1 

3084 

Resulue 

W. 

79  12  17 

9800 

80  49  39 

8878 

82  26  48 

96tr7 

84    8  45 

9806 

Spfea 

W. 

25  13  21 

0870 

26  50  29 

9887 

28  27  26 

9806 

30    4  12 

9704 

Jupiter 
a  Aquike 

E. 

41  90  38 

8864 

39  53  10 

9875 

38  15  57 

9687 

36  39    0 

9808 

E. 

77  33  27 

3433 

76  11  48 

3453 

74  50  31 

3473 

73  29  37 

3406 

93    Regnlua 

W. 

92    5  36 

9740 

93  41  23 

9746 

95  16  59 

9796 

96  52  24 

9788 

Spica 

W. 

38    5  19 

9746 

39  40  59 

9763 

41  16  29 

9761 

42  51  48    9780  ;| 

Jupiter 
1  aAqtiito 

1 

E. 

28  38  34 

9770 

27    327 

9787 

25  28  42 

9806 

23  54  21     9897  i| 

E. 

66  51  46 

8888 

65  33  42 

8860 

64  16  11 

3860 

62  59  16 

3f798 

%4^ 


JUM^fi^  187T. 


GRFiFiNWIOH  MEAN  TIME. 

LUNAB  DiaTAKCJSd. 

23 

Star's  Name 
anA 

Noon. 

^if- 

nib. 

^o^ 

vp». 

P.L. 
of 

DCfc. 

P.L. 
af 

Poafuon. 

Biff. 

Diff. 

Diff. 

BUf. 

Spicn 

W. 

44  26  56 

8776 

O         1       n 

46    1  53 

9766 

O         1        n 

47  36  40 

2784 

49  11   14     8809   1 

a  AquikB 

E. 

61  42  59 

9m 

60  27  21 

3606 

59  12  25 

3619 

57  58  13 

3864 

Mara 

£. 

91    0  44 

SB» 

89  29  13 

9046 

87  57  52 

9664 

86  26  491    S80B  II 

Saturn 

E. 

103  29    6 

9786 

101  54  20 

9795 

100  19  45 

9803 

98  45  21 

9811 

24 

Bpica 

W. 

57    1  36 

58  35    9 

9660 

60    832 

9698 

61  41  44 

9666 

a  Aquile 

E. 

51  59  46 

4176 

50  50  57 

4945 

49  43  13 

4390 

48  36  39 

4466 

Fomalhaut 

£. 

72  20    1 

mi 

70  53  17 

3166 

69  26  51 

3860 

68    0  43 

3816 

Mara 

E. 

78  53  29 

3006 

77«3  22 

8618 

75  53  25 

3081 

74  23  381    3830  1 

Saturn 

E. 

90  55  56 

8861 

89  22  34 

9850 

87  49  23 

9867 

86  16  221    9675  1 

aPegasi 

£. 

94    2    8 

9068 

92  32  59 

8066 

91    4    0 

3087 

89  35  10 

3975 

25 

^ica 

W. 

a9  25  19 

O0O4 

70  57  33 

9619 

72  29  37 

9910 

74    1  39 

9096 

Antares 

W. 

23  30  59 

8009 

25    3  15 

9910 

26  35  21 

9917 

28    7  18 

9695 

FonMlhaiit 

£. 

60  54  51 

8606 

59  30  45 

33^6 

58    7    3 

3|i7 

56  43  46 

3870 

Mara 

£. 

66  57  17 

6670 

65  20  31 

3076 

63  59  64 

3086 

62  31  27 

3084 

Saturn 

£• 

78  33  46 

8616 

77    1  44 

8091 

75  29  52 

9688 

73  58    9 

9035 

o  Pegaai 

£. 

82  13  31 

8U6 

60  45  43 

3197 

79  18    6 

8117 

77  50  41 

3147 

26 

Spica 

W, 

81  38  51 

9661 

83    953 

9908 

84  40  46 

9874 

86  11  31 

9981 

AotareB 

W. 

35  44  46 

9066 

37  15  50 

9966 

38  46  45 

9873 

40  17  3a       9079 

Jupiter 

W. 

16  29  37 

3109 

17  57  44 

3079 

19  26  19 

3664 

20  55  la    3050 

Fomalhaut 

E. 

49  54  22 

8606 

48  34    5 

3580 

47  14  24 

3575 

45  55  29    3613 

Mara 

E. 

55  11  36 

3186 

53  44    6 

3140 

52  16  45 

3148 

50  49  3»    8156 

Saturn 

E. 

66  21  52 

9679 

64  51    4 

9076 

63  20  24 

9865 

61  49  ^i     9969 

a  Pegaai 

E. 

70  36  40 

8900 

69  10  31 

3911 

67  44  35 

3993 

66  18  53 

3896 

27 

Antares 

W. 

47  49  31 

8006 

49  19  33 

3014 

50  49  29 

8619 

52  19  18 

3005 

Jupiter 

W. 

28  22    7 

8086 

29  51  42 

3096 

31  21  17 

3090 

32  50  52 

3031 

Fonoalhaut 

E. 

39  31  42 

8660 

38  17  42 

8994 

37    4  47 

3986 

35  53    3 

4074 

Mara 

E. 

43  35  48 

3188 

42    930 

3J08 

40  43  20 

3967 

39  17  19 

3914 

Saturn 

E. 

54  19  18 

8093 

52  49  34 

3080 

51  19  58 

3085 

49  50  ^ 

3040 

a  Pegaai 

£. 

59  J4  11 

3806 

57  50    3 

3316 

66  26  13 

3834 

55    241 

3851 

28 

Aotarea 

W. 

59  46  52 

8617 

61  16    7 

3061 

62  45  17 

3064 

64  14  23 

3067 

Jupiter 

W. 

40  18  27 

8086 

41  47  53 

8040 

43  17  16 

8041 

44  46  3^ 

3043 

Mara 

E. 

32    930 

8964 

30  44  25 

8968 

29  19  30 

8979 

27  54  46 

3980 

Saturn 

E. 

42  24  43 

8067 

40  55  53 

3079 

39  27    9 

3077 

37  58  31 

3081 

a  Pej^asi 
a  Anetia 

£. 

48  10  12 

3461 

46  48  53 

3476 

45  28    1 

3601 

44    738 

3588 

£. 

88  26  36 

3080 

86  57  45 

8666 

85  28  58 

3073 

84    0  16 

3076 

29 

Antarea 

W. 

71  39    1 

3066 

73    748 

3076 

74  36  34 

3099 

76    5  18 

3879 

Jupiter 

W. 

52  13    1 

8048 

53  42  14 

8048 

55  11  26 

3040 

56  40  38 

3050 

Satuni 

E. 

30  36  44 

SIM 

29    889 

3166 

27  40  40 

3114 

26  12  47 

3118 

aPei^ai 
a  Anetia 

E. 

37  34  11 

8766 

36  17  33 

S»6 

35    1  47 

3819 

33  46  57 

3871 

£. 

76  37  38 

8006 

75    9  15 

3661 

73  40  54 

3088 

72  12  35 

3084 

Sun 

E. 

138    1    0 

3161 

136  39  52 

3461 

135  18  44 

3461 

133  57  36 

3461 

1 

30 

Antarea 

W. 

83  28  55 

8071 

84  57  40 

8070 

86  26  26 

3068 

87  55  15 

3066 

Jupiter 
a  Aquilo 

W. 

64    6  41 

3046 

65  35  57 

8648 

67    5  16 

3661 

68  34  37 

3080 

w. 

42    2    6 

6144 

42  57  10 

5087 

43  53  44 

4080 

44  51  43 

4681 

a  Anetia 

£. 

64  51  15 

3066 

63  22  59 

3004 

61  54  42 

3068 

60  26  23 

3081   i 

Sun 

E. 

127  11  46 

3454 

125  50  31 

8453 

124  29  14 

3466 

123    7  54 

• 

3447  ' 

XTIU.  JUNE,  1877.  109 


110 


JULY,  ISTT. 


AT  GREENWICH  APPARENT  NOON. 


1 
I 


Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Moo. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Moo. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
Sun. 
Mon. 
Tues. 

Wed. 


o 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
Jl 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Asoention. 


h       ID         8 

6  42  8.29 
6  46  16.23 
6  50  23.92 

6  54  31.31 

6  58  38.40 

7  2  45.18 

7  6  51.62 
7  10  57.70 
7  15  3.38 

7  19  8.64 
7  23  13.48 
7  27  17.86 

7  31  21.76 
7  35  25.17 
7  39  28.09 

7  43  30.49 
7  47  32.35 
7  51  33.67 

7  55  34.42 

7  59  34.60 

8  3  34.21 

8  7  33.24 
8  11  81.68 
8  15  29.53 

8  19  26.80 
8  23  23.47 
8  27  19.54 

8  31  15.02 
8  35  9.92 
8  39  4.23 
8  42  57.95 


Diff.  for 
Ihonr. 


10.335 
10.324 
10^13 

10.301 
10.289 
10.275 

10.261 
10.245 
10.228 

10.210 
10.102 
10.173 

10.153 
10.132 
10.111 

10.080 
10.067 
10.043 

10.019 
9.995 
9.971 

9.947 
9.923 
9.899 

9.874 
9.850 
9.825 

9.801 
9.776 
9.751 
9.727 


8  46  51.08;    9.702 


A.ppQT0nt 
Dedlnatkni. 


Diff.  for 
Ihour. 


N.23    6  laS -10.40 


28  1  52.1 
22  57     6.2 

22  51  56.3 
22  46  22.4 
22  40  24.7 

22  34  3.4 
22  27  18.6 
22  20  10.4 

22  12  39.1 
22  4  44.8 
21  56  27.6 

21  47  47.9 
21  38  45.9 
21  29  21.8 

21  19  35.6 
21  9  27.8 
20  58  58.7 

20  48  8.3 
20  36  57.0 
20  25  25.0 

20  13  32.4 
20  1  19.7 
19  48  46.8 

19  35  54.2 
19  22  42.1 
19    9  10.7 

18  55  20.5 
18  41  11.5 
18  26  44.1 
18  11  58.5 


11.41 
12.41 

13.41 
14.40 
15.39 

16.37 
17.35 
18.32 

19.28 
20.23 
21.17 

22.11 
23.04 
23.96 

24.86 
25^6 
26.65 

27.53 
28.40 
29.26 

30.11 
30.95 
31.78 

32.60 
33.40 
34.20 

34.98 
35.76 
36.52 
37.27 


N.17  56  54.91-38.01    15  48.07 


Semi- 
dlAmeier. 


t» 


15  46.13 
15  46.12 
15  46.12 

15  46.12 
15  46.13 
15  46.14 

15  46.15 
15  46.17 
15  46.19 

15  46.22 
15  46.26 
15  46.31 

15  46.36 
15  46.41 
15  46.47 

15  46.54 
15  46.61 
15  46.68 

15  46:76 
15  46.84 
15  46.92 

15  47.01 
15  47.10 
15  47.19 

15  47.29 
15  47.39 
15  47.50 

15  47.61 
15  47.72 
15  47.83 
15  47.95 


Sidereal 

Time 

of  the 

Semi. 

diameter 

iwneinir 

the 

Merid- 

iui. 


68.77 
68.73 
68.69 

68.65 
68.60 
68.55 

68.50 
68.45 
68.89 

68.33 
68,27 
68.21 

68.14 
68.07 
68.00 

67.93 
67.85 
67.78 

67.70 
67.62 
67.54 

67.46 
67.38 
67.30 

67.22 
67.14 
67.05 

66.97 
66.88 
66.80 
66.71 

66.63 


Sqnetioiiof 

Time, 

le&e 

mUitd  to 

Apparemi 

Hum. 


3  33.38 
3  44.73 

3  55.82 

4  6.63 
4  17.13 
4  27.32 

4  37.18 
4  46.68 

4  55.77 

5  4.45 
5  12.70 
5  20.50 

5  27.82 
5  34  66 
5  41.01 

5  46.84 
5  52.13 

5  56.87 

6  1.05| 
6  4.66 
6    7.70 

6  10.17 
6  12.05 
6  13.34 

6  14.04 
6  14.15 
6  ia66 

6  12.59 

6  10.94 

6  8.70 

6  5.87 


Difllfor 
1  boor. 


0.478 
0.467 
0.456 

0.444 

0.432 
0.418 

0.404 
0.388 
0.371 

0.335 
0.316 

I 

0.296, 

0.275 

0.254 

0.232 
0.210 
0.187 

0.163 
0.139 
0.115 

0.091 
0.067 
0.043 

0.018 
0.00G 
0.031 

0.055 
0.080 
0.105 
0.121) 


6    2.441  0.154 


VoTK.— Mean  Time  of  the  Semfdiometor  peeoing  may  be  found  by  eabtractlng  0*.19  from  the  Sidenal  Tkma. 
—  profiled  to  the  boarly  obange  of  declination,  indioatee  that  north  deolinationa  are  d«oreaimg. 
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AT  GREENWICH  MEAN  NOON. 


• 

1 

1 

5 

• 

'S 

15 

1 

1 

1 

182 

2 

183 

3 

184 

4 

185 

5 

186 

6 

187 

7 

188 

8 

189 

9 

190 

10 

191 

11 

192 

12 

193 

18 

194 

14 

195 

15 

196 

16 

197 

17 

198 

18 

199 

19 

200 

20 

201 

21 

202 

22 

203 

23 

204 

24 

205 

25 

206 

26 

207 

27 

208 

28 

209 

29 

210 

30 

211 

31 

212 

32 

213 

THE  SUN'S 


true  LONGITUDE. 


99  41 


3.8 


100  38  15.1 

101  35  26.7 

102  32  38.7 

103  29  51.0 

104  27    3.6 

105  24  16.6 

106  21  29.8 

107  18  43.4 

108  15  57.3 

109  13  11.5 
no  10  25.9 

111  7  40.5 

112  4  55.3 

113  2  10.3 

113  59  25.5 

114  56  40.9 

115  53  56.4 

116  51  12.2 

117  48  28.2 

118  45  44.5 

119  43     1.2 

120  40  18.5 

121  37  36.3 

122  34  54.8 

123  32  14.0 

124  29  33.9 

125  26  54.6 

126  24  16.3 

127  21  39.1 

128  19    3.0 

129  16  28.2 


;.' 


// 


40  31.0 
37  42.1 
34  53.5 

82  5.3 
29  17.4 
26  29.8 

23  42.6 

20  55.7 
18    9.1 

15  22.8 

12  36.8 

9  51.0 

7  5.4 
4  20.1 
1  34.9 

58  49.9 
56  5.1 
53  20.5 

50  86.1 
47  51.9 
45     8.0 

42  24.5 
39  41.6 
36  59.3 

34  17.6 
81  86.6 
28  56.3 

26  16.9 
23  38.5 

21  1.1 
18  24.8 

15  49.8 


Diff.  for 
1  hour. 


4«.97 
42.96 
43.9d 

43.00 
43.0] 
43.09 

43.04 
43.05 
43.07 

43.08 
43.10 
43.10 

43.11 
43.12 
43.13 

43.14 
43.15 
43.16 

43.16 
43.17 
43.19 

43.21 
43.33 
43.25 

43.28 
43.31 
43.34 

43.38 
43.42 
43.47 
43.52 


143.57 


LATITUDE 


It 


Logarithm 

of  the 

RadinsYeotor 

of  the 

Barth. 


Diff.  for 
1  hour. 


a0072216 '  +  2.1 
.0072257 ,      1.3 

.0072278  +  0.5 

I   - 

.0072279 '  -  0.4 
.0072258  1.4 
.0072214 ;   2.3 

.0072147 :  3.3 
.0072055 ,  4.3 
.0071937   5.4 


+0.33 
0.45 
0.58 

0.68 
0.75 
0.77 

0.78 
0.74 
0.70 

0.61 
0.52 
0.40 

0.27 

0.14 

+0.01 

-0.12 
0.22 
0.31 

0.38 
0.41 
0.41 

0.37 
0.32 
0.22 

0.13 
-0.01 
+0.11 

0.24 
0.37 
0.48 
0.58 


+0.65  r  0.0063332    -23.3 


.0071793  6.5 
.0071622 ,  7.7 
.0071424   8.8 


.0071200 :  9.8 

.0070951 1  10.9 

.00706771  11.9 

I 

.0070380  12.8 

.0070061  I  13.7 

.0069722 ;  14.5 

I 

.0069364  15.3 

.0068988  16.0 

.0068596 ,  16.7 

1 

.0068189 !  17.4 

.0067766 ;  18.0 

.0067328  18.6 

.0066875 '  19.1 

.0066409 :  19.6 

.0065931 '  20.1 

.0065441  20.7 

.0064937  \  21.3 

.0064418  21.9 

.0063883!  22.6 


Mean  Ttne 

of 
Sidereal  Oh. 


h     m      ■ 

7  18  35.05 
7  14  39.13 
7  10  43.22 

7  6  47.31 
7  2  51.39 
6  58  55.48 

6  54,59.57 
6  51  3.66 
6  47  7.75 

6  48  11.88 
6  39  15.91 
6  85  20.00 

6  31  24.09 
6  27  28.18 
6  23  32.27 

6  19  36.36 
6  15  40.45 
6  11  44.53 

6  7  48.62 
6  3  52.71 
5  59  56.80 

5  56  0.89 
5  52  4.97 
5  48  9.06 

5  44  13.15* 
5  40  17.24 
5  36  21.38 

5  82  25.^ 

5  28  29.5J 

5  24  33.59 

5  20  37.68 


15  16  41.77 


MOTBt  A  oorrMptaidg  to  the  fru«  equinox  of  the  date,  X'  to  the  hmou  equinox  of  Jaooiuy  Od. 


Dtff  lor  1  hour. 
— 0*.829H 


IV. 


JtTLY,  18T7 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


I 


I 


1 

3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
dO 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


■BMIDIAMBTBK. 


Koon. 


l4  4^.6 

14  55.1 

15  3.1 

15  18.6 
15  26.4 
15  40.7 

15  55.9 

16  10.5 
16  28.4 

16  88.0 
16  38.2 
16  38.6 

16  34.4 
16  26.2 
16  15.2 

16  2.8 
15  49.9 
15  37.5 

15  26.2 
15  16.2 
15  7.5 

15  0.3 
14  54.5 
14  50.0 

14  46.9 
14  45.0 
14  44.7 

14  46.0 
14  49.3 

14  54.6 

15  2.3 

15  12.3 


Midnight 


14  52.0 

14  58.8 

15  8.0 

15  19.7 
15  83.4 
15  48.3 


16 
16 
16 


3.4 
17.3 
28.6 


16  36.2 
16  39.0 
16  37.0 

16  30.7 
16  21.0 
16  9.1 

15  56.3 
15  43.6 
15  31.7 

15  21.0 
15  11.6 
15  37 

14  57.2 
14  52.1 
14  4a3 

14  45.7 
14  44.6 
14  45.1 

14  47.4 
14  51.7 

14  58.2 

15  7.0 

15  18.0 


HORIXONTAL    PARALLAX. 


Koon. 

54  18.2 

54  38.1 

55  7.6 

55  46.3 

56  38.1 

57  25.9 

58  21.5 

59  15.4 

60  2.5 

60  37.6 
60  56.9 
60  58.5 

60  42.9 
60  12.8 
59  32.6 

58  46.8 
57  59.6 
57  14.2 

56  32.5 
55  55.6 
55  23.8 

54  57.3 
54  36.0 
54  19.5 

54  7.9 
54     1.2 

53  59.9 

54  4.8 
54  16.8 

54  36.6 

55  4.7 

55  41.3 


Diff.  for 
1  hour. 


+0.03 
1.03 
1.43 

1.79 
8.07 
2.89 

8.32 
2.14 
1.75 

I.IG 
+0.44 
-0.30 

0.98 
1.50 
1.82 

1.9G 
1.95 
1.82 

1.64 
1.43 
1.21 

0.99 
0.78 
0.59 

0.38 
-0.17 
+0.08 

0.34 
O.GC 
0.99 
1.35 

+1.70 


MidniRht. 


/* 


54  27.0 

54  51.7 

55  25.9 

56  8.8 

56  58.9 

57  53.6 

58  49.0 

59  40.1 

60  21.8 

60  49.4 
60  59.9 
60  52.7 

60  29.4 
59  53.7 
59  10.1 

58  23.2 
57  36.6 
56  52.8 

56  13.4 
55  39.0 
55    9.9 

54  46.0 
54  27.2 
54  13.1 

54     3.9 

53  59.8 

54  1.6 

54  9.9 
54  25.7 

54  49.6 

55  22.0 

56  2.7 


Di£  for 
Ibour. 


+0.83 
1.23 
1.61 

1.95 
2.21 
2.32 

2.25 
1.97 
1.47 

0.81 
+0.07 
-0.66 

1.26 
1.68 
1.98 

1.97 
1.90 
1.74 

1.54 
1.33 
1.10 

0.89 
0.09 
0.48 

0.28 
-0.06 
+0.20 

0.50 
0.82 
1.17 
1..53 


MERIDIAN  PASSAOE. 


h     m 

16  45.3 

17  25.0 

18  6.3 

18  50.4 

19  38.7 

20  32.4 

21  31.7 

22  35.3 

23  40.5 

6 

0  44.1 

1  43.6 

2  38.6 

3  29.7 

4  18.3 

5  5.8 

5  53.6 

6  42.7 

7  33.7 

8  26.5 

9  20.4 

10  13.9 

11  5.7 

11  54.7 

12  40.6 

13  23.6 

14  4.5 

14  44.0 

15  23.2 

16  3.2 
16  45.3 


Diff.  for 
1  bour. 


+1.86       17  30,6 


m 
1.64 

1.68 

1.77 

1.92 
2.13 
2.36 

2.58 
2.71 
2.70 


2.57 

2.38 


AOE. 


NOOD. 


d 

19.9 
20.9 
21.9 

22.9 
23.9 
24.9 

25.9 
26.9 
27.9 

28.9 
0.6 
1.6 


2.20 

2.6 

8.07 

3.6 

1.99 

4.6 

1.98 

5.6 

2.01 

6.6 

2.09 

7.6 

2.17 

8.6 

2.23 

9.6 

2.25 

106 

8.20 

11.6 

2.10 

12.6 

1.98 

13.6 

1.85 

14.6 

1.74 

15.6 

1.66 

16.6 

1 

1.63 

17.6  1 

1.64 

18.6  , 

1.70 

19.6 

1.81 

206 

1.98 

21.6 

8 
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V. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  AaoexmioD, 


Dlff. 
for  1  ID. 


Declination. 


Dlff. 
for  1  in. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  1. 


h    m 

22  57 
22  58 


23 
23 
23 
23 
23 
23 
23 
23 
23 


0 

2 

4 

5 

7 

9 

11 

12 

14 


23  16 
23  18 
23  20 
23  21 
23  23 
23  25 
23  27 
23  28 
23  30 
23  32 
23  34 
23  35 
23  37 


s 

1 

8.04 

1.7M7 

53.89 

1.7639 

39.70 

1.7839 

25.47 

1.7095 

11.20 

1.7919 

56.90 

1.7013 

42..56 

1.7008 

28.20 

1.7005 

13.82 

1.7003 

59.43 

1.7001 

45.03 

1.7509 

30.62 

1.7598 

16.21 

1.7609 

1.81 

1.76C0 

47.41 

1.7801 

33.02 

1.7604 

18.65 

1.7008 

4.31 

1.7619 

49.99 

1.7610 

•35.70 

uieaa 

21.45 

1.76S8 

7.24 

1.7636 

53.08 

1.7644 

38.97 

1.7859 

s. 


o    / 

5  41 


a 


5 
5 
4 

4 
4 
4 
4 
3 
3 


S. 


27 
13 
59 
45 
32 
18 
4 
50 
36 
3  22 
3  8 
54 
40 
26 
12 
58 
44 
30 
15 
1 

0  47 
0  33 
0  19 


2 
2 
2 
2 
1 
1 
1 
1 
1 


7.8 
21.3 
33.4 
44.1 
53.4 
1.4 
6.2| 
13.7 
18.0 
21.2 
23.2 
24.2 
24.1 

2ao 

21.0 
18.0 
14.1 
9.4 
3.9 
57.7 
50.7 
43.0 
34.7 
25.8 


MONDAY  2. 


23  39 
23  41 
2:)  42 
23  44 
23  46 
23  48 
23  50 
23  51 
23  53 
23  55 
23  57 
23  58 


0 
0 
0 
0 
0 
0 


0 
2 
4 
6 
7 
9 


0  11 
0  13 
0  15 
0  16 
0  18 
0  20 
0  22 


24.91 
10.91 
56.98 
43.12 
29.33 
15.612 

2.00 
48.47 
35.03 
21.69 

8.45 
55.33 
42;« 
29.43 
16.66 

4.02 
51.52 
39.15 
26.f)6 
14.80 

2.94 
51.19 
39.60 
28.17 
16.92 


1.7869 
1.7879 
1.7884 
1.7696 
1.7708 
1.7799 
1.7737 
1.7759 
1.7788 
1.7705 
1.7803 
1.7899 
1.7849 
1.7809 
1.7883 
1.7905 
1.7097 
1.7951 
1.7976 
IJBOOl 
1.8098 
1.8055 
1.8082 
1.8110 
1.8140 


S.  0 

N.  0 
0 
0 
0 
1 
1 
1 
I 
2 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 

• 

4 
5 
5 

N.  5 


5  16i) 
8  53.7 
23  4J2 
37  15.1 
51  26.4 
5  38.0 
19  50.0 
2.2 
14.7 
27.4 
40.2 

5ai 

6.0 
19.0 
31.9 
27  44.8 
41  57.6 
10.2 
22.6 
34.7 
46.6 
58.1 
9.2 
19.9 


34 
48 
2 
16 
30 
45 
59 
13 


56 
10 
24 
38 
52 
7 
21 


13.783 
13.787 
13.810 
13.833 
13.866 
13.877 
13.898 
13.918 
13.038 
13^)57 
13.975 
13J)93 
14.010 
14M6 
14.049 
144)67 
lAjm 
14U)85 
144)07 
14.110 
14.199 
14033 
14.143 
14.163 


35  30.1 


14.169 
14.171 
14.178 
14.185 
14.191 
14.197 
14.909 
14.900 
14.910 
14.919 
14.914 
14J915 
14.916 
14.916 
14.915 
14.914 
14.919 
144X)8 
14.904 
14.900 
14.195 
14.188 
14.189 
14.174 
14.166 


Hour. 


Right  AMeoirioo. 


Dur. 

forlm. 


DMsUnatkML 


f«r]iB. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  3. 


h    m 

022 
0  24 
025 
0  27 
0  29 
0  31 
0  33 
035 
0  36 
0  38 
0  40 
0  42 
0  44 
0  46 
0  48 
0  49 
0  51 
0  53 
0  55 

0  57 
059 

1  1 
I  3 
1    4 


16.921 

5.85 

54.96 

44.27 

33.78 

23.48 

13.39 

3.51 

53.85 

4441 

35.20 

26.22 

17.47 

8i)7 

0.72 

52.72 

44.98 

37.50 

30.29 

23.36 

16.70 

10.33 

4.25 

5a46l 


.8140 
1.8170 


8301 


.8379 
.8408 
.8446 
.8464 
.8993 
.8663 
.8604 


3739 

.8776 


.8868 
.8914 
•8909 
.9011 
.9001 


N. 


O         f 

5  35 

5  49 

6  8 
6  17 
632 

6  46 

7  0 
14 
28 
42 
56 
10 

8  24 
838 
852 

9  6 
920 
9  34 
9  48 

10  2 
10  15 
10  29 
10  43 
N.IO  57 


tt 


7 
7 
7 
7 

8 


30.1 
39.7 
48.8 
57.3 

5.1 
12.1 
18.4 
23.9 
28J5 
32.1 
34.7 
36.3 
36.9 
36.4 
31.6 
31.5 
27.1 
21.4 
14.^ 

5.7 
55.5 
43.8 
30.5 
15.4 


WEDNESDAY  4. 


1 
1 
1 
1 
1 
1 
1 


6 
8 
10 
12 
14 
16 
18 


1  20 
1  22 
1  24 


1  26 
1  28 
1  30 
1  32 
1  34 
1  36 
1  36 
1  40 
1  42 
1  44 
1  46 
1  48 
1  50 
1  52 
1  54 


4.165 
4.156 
4.147 
4.138 
4493 
4.111 
44108 
4J)84 
44)66 
44)59 
44135 
44)ld 
44)01 
3.981 
3JB60 
3.937 
3.916 
3.893 
3.809 
3.a<3 
3.818 
X799 
3.763 
3.733 


52.98 

1.9119 

N.ll  10  58.5 

13.703 

47.81 

14)103 

11  24  39.8 

19.679 

42.94 

14)815 

11  38  19.2 

13.641 

38.39 

1.9968 

11  51  56.7 

13.608 

34.16 

14)399 

12    5  32.1 

13.573 

30.26 

14)377 

12  19    5.4 

13.538 

26.69 

1.9433 

12  32  36.6 

13.509 

23.46 

14M90 

12  46    5.6 

13.464 

20.57 

1.9548 

12  59  32.3 

13.495 

18.03 

14)606 

13  12  56.6 

13.385 

15.84 

1.9665 

13  26  18.5 

13.344 

14.01 

1.9795 

13  39  37.9 

134)09 

12.54 

1.9786 

13  52  54.7 

13.958 

11.44 

14)848 

14    6    8.9 

13.914 

10.71 

1.9910 

14  19  20.4 

13.168 

10.36 

1.9073 

14  32  29.1 

iai9i 

10.<S9 

94)037 

14  45  34iV,  134)73 

10.81 

94)103 

14  58  37.9;    13.095 

1I.6I{ 

94)109 

15   11   37.9;    194)74 

12.84 

94)936 

15  24  34.8!  194)99 

14.46 

9.0304 

15  37  28.5;  \%jm 

16.49    94)379 

15  50  I8.9;   19.813 

18.93    9.0441 

16     3     6.0;    19.750 

21.78 

9.0511 

16  15  49.8i   19.701 

25.06 

9.0589 

N.16  28  30.1 

1    19.643 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 


Hb«r. 


Right 


Diir. 
forlm. 


DeeliDAtiou. 


Diff. 
forlm. 


0 

1 

2 
3 
4 
.5 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


THURSDAY  5. 


h    m 

1  54 
1  56 

58 
0 


1 
2 
2 
2 
2 
2 


2 
4 

6 
9 


2  II 
2  13 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


15 
17 
]9 
21 
2:^ 
26 
28 
30 

34 
37 

2  41 

2  43 


25.06 

s 

9Mm 

N.l6  2^ 

2a77 

9.00M 

16  41 

32.91 

9U)*96 

16  53 

;}7.48 

9.0796 

17    6 

42.49 

QMm 

17  18 

47.95 

9M47 

17  30 

53.86 

9.1089 

17  43 

0.22 

9.1066 

17  55 

7.04 

9.1178 

18    7 

14.33 

9.1954 

18  i9 

22.09 

9.1639 

18  31 

30.31 

9.1410 

18  43 

39.01 

9.1400 

18  55 

48.19 

9.1570 

19    7 

.57.85 

9.1650 

19  19 

7.*  9 

9.1731 

19  30 

18.ri2 

9.1613 

19  42 

29.75 

9.1806 

19  5:3 

41.37 

9.1976 

20    5 

53w49 

9.9069 

20  16 

6.12 

9.9147 

20  27 

19.25 

9.9931 

20  38 

32.89 

9.016 

20  49 

47.04 

9.9109 

N.21    0 

n 


3ai 

6.8 
39.9 

9.3 
31.8 
5a4 
14.0 
27.6 
37.0 
42.2 

4ao 
39.4 

31.3 

18.6 

1.2 

;i8.9 

11.7 

39.6 
2.4 
20.0 
32;3 
39.1 
40.5 
36.3 


FRIDAY  6. 


19.643 
19.589 
19.591 
19.458 
19.393 
19.397 
19.960 
19.199 
19.199 
19UW) 
11JW7 
11.909 
11.837 
11.740 
11.669 
11.588 
11.506 
11.499 
11.337 
11.949 
11.150 
11.068 
10.977 
10.883 


0 

2  46    1.71 

9JM67 

N.21  11  26.4 

10.787 

1 

2  48  16.89 

9.9573 

21  22  10.7 

]0a>89 

2 

2  50  32.59 

9J660 

2t  32  49.1 

10.590 

3 

2  52  48.81 

9.9747 

21  43  21.5 

10.489 

4 

2  55    5.55 

9.9694 

21  53  47.8 

10.386 

5 

2  57  22.82 

9.9099 

22    4    7.8 

10J381 

•     6 

2  59  40.62 

9J011 

22  14  21.5 

10.175 

7 

3     1  5&95 

9Jooe 

22  24  28.8 

10.067 

.     8 

3    4  17.8(^ 

9.3186 

22  34  29.5 

9.957 

9 

3    6  37.18 

9.3974 

22  44  23.6 

9.846 

10 

3    8  57.09 

9J363 

22  54  11.0 

9.739 

11 

3  11  17..'>4 

9.3459 

23    3  51.5 

9.616 

i   12 

3  13  38.5i^ 

9.3549 

23  13  24.9 

9.498 

13 

3  16  -0.04 

9J631 

23  22  51.2 

9.379 

14 

3  18  22.09 

9.3719 

23  32  10.4 

9.950 

i   15 

3  20  44.67 

1  9 J808 

23  41  22.3 

9.137 

16 

3  23    7.79 

9.3897 

23  50  26.8 

9.019 

17 

3  25  31.44 

9.3887 

23  59  23.7 

8.684 

18 

3  27  55.63 

:  9.4076 

24    8  12.9 

8.755 

19 

3  30  20.35 

9.4164 

24  16  54.3 

,      8.695 

=  20 

3  :I2  45.60 

9.4953 

24  25  27.9 

8.403 

21 

3  .35  1 1.31> 

9.4349 

24  33  53.5 

8.359 

22 

3  37  37.71 

9.4430 

24  42  11.0 

6.999 

23 

3  40    4.55 

9.4517 

24  50  20.2 

6M4 

1  24 

3  42  31.92 

9.4605 

N^  58  21.1 

'      7.944 

Hour. 


lUgh  t  A  aoeDsloii. 


Diff. 
forlm. 


DeeUufttion. 


Difl: 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  7. 


h    m 

3  42 
3  44 
3  47 
3  49 
3  52 
3  54 
3  57 

3  59 

4  2 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


5 
7 
10 
12 
15 
17 
20 
22 
25 
28 
30 
33 
36 
38 
41 


31.921 

5.».81 

28.23 

57.17 

26.62 

ft6.58 

27.05 

58.03 

29.51 

1.48 
3a95 

6.91 
40.3^ 
14.29 
48.69 
23.55 
58.88 
34.66 

io.a9 

47.56 
24.67 
2.21 
40.17 
18.54 


SUNDAY  8. 


a 
9.4605 

N.2I 

9.4603 

25 

9.4780 

25 

9.4866 

25 

9.4851 

25 

9JW36 

25 

9.5191 

25 

9.5905 

25 

9.5988 

25 

9.5370 

26 

9.5459 

26 

9.6534 

26 

9.5615 

26 

9.5694 

26 

9.5779 

26 

9.5849 

26 

j  9.5996 

26 

9UXX)1 

26 

9UMr75 

26 

9.6148 

27 

9.6821 

27 

94698 

27 

9U061 

27 

9.6498 

N.27 

58  21.1 
6  13.5 
13  57.4 
21  32.7 
28  59.2 

36  ia7 

43  25.2 

50  24.6 
57  14.8 

55.6 
27.0 

4a8 

1.0 

a4 
34  55.9 

40  38.4 
46  10.8 

51  33.0 
56  44.9 

1  46.4 

6  37.4 

11  17.9 

15  47.7 

20    a7| 


3 
10 
16 
23 
29 


4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


43 
46 
49 
51 
51 
57 
59 
2 
5 
8 
10 
13 
16 
18 
21 
24 
27 
29 
32 
35 
38 
40 
43 
46 
49 


57.31 
36.48 

iao4 

55.97 
36.27 
16.94 
57.96 
39.32 
21.01 

3.01 
45.32 
27.94 
10.85 
54.03 
37.48 
21.18 

5.12 
49.29 
33.69 
18.29 

3.09 
48.07 

:ia22 

18.52 
3.97 


9.6495 
9.6561 
9.6694 
9.6686 
9.6747 
9U1807 
9.6865 
9.6091 
9U»74 
9.7096 
9.7077 
9.7197 
9.7174 
9.7919 
9.7969 
9.7303 
9.7343 
9.7^81 
9.7417 
9.7450 
9.7489 
9.7511 
9.7537 
9.7569 
9.7566 


N.27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

N.28 


24 

28 
31 
35 
38 
42 
45 
47 


14.71 
11.8 
57.9 
32.8 
5&4 
8.7 
9.7 

50  37.1 
53  3.3 
55  17.8 
5?  20.6 
59  11.6 
0  50.6 
2  17.6 
32.6 
35.5 
26.2 
4.8 
31.1! 
45.1 
46.8 
6  36.1 
6  13.0 
5  37.4i 


3 
4 

5 
6 
6 
6 
6 


IMA 
7313 
73» 
7.515 
7.367 
7.917 
74)66 
6.913 
6.758 
63)9 
6.443 
6.983 
6.199 
5.958 
5.799 
5.694 
5.455 
5.984 
5.119 
4.938 
4.763 
4.586 
4.407 
4.995 


44)43 
3.660 
3.675 
3.487 
3.999 
3.111 
94191 
9.798 
9.534 
9.339 
9.144 
1.948 
1.750 
1.560 
1U)50 
1.149 
0.947 
0.744 
0.541 
0.336 
40.131 
-04)75 
0.989 
0.460 
0497 
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VII. 


GREENWICH  MEAN  TIME. 


THE  MOON'&  BIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


RlghlAaceniion. 


DifT. 
for  1  m. 


DecUuatioii. 


Dtff. 
for  1  m. 


Hour 


lUgbfcAiioeiiiaon.  f^jpi^ 


DflcHuatfcm. 


DIf. 
forla 


I 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Hi 

17 

J8 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

34 


h    m 

5  49 
5  51 
5  54 
5  57 
0 


6 
6 
6 
G 
6 
6 
6 
G 


2 
5 
8 
11 
13 
16 
19 


6  22 
625 
627 
6  30 
633 
6  36 
638 
6  41 
6  44 
6  47 
6  49 
6  52 


MONDAY  9. 


N.28 
28 
28 
28 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
26 

N.26 


s 

s 

3.97 

9.7666 

49.55 

9.7807 

35i25 

9.7696 

21.06 

9.7613 

6.97 

9.7857 

52J&^ 

9.7669 

39.00 

9.7ff79 

25.10 

9.7688 

11.25 

9.76M 

57.43 

9.7607 

43.62 

9.76M 

2i».81 

9.7698 

16.00 

9.76B6 

2.16 

9.7600 

48i>8 

9.7683 

34.3() 

9.7675 

2038 

9.7663 

6.32 

9.7650 

52.18 

9.7635 

37iM 

9.7617 

23.59 

9.7508 

9.12 

9.7&77 

54M 

9.7553 

39.76 

9.7S98 

// 


5  37.4 
4  49.4 

3  48.9 
2  35.8 
1  10.2 

59  32.1 
57  41.4 
55  38.1 

53  22.2 
50  53.7 

12.7 

19.0 

12.7 

53.8 

a5  22.4 

31  38.4 

41.9 

32.9 

11.4 

37.4 

9  51.1 

4  52.4 
59  41.3 

54  18.0 


48 
45 
42 

38 


27 
23 
19 
14 


TUESDAY  10. 


6  55 

6  58 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 


0 

3 

6 

9 

11 

14 

17 

20 

22 

25 

28 

:)0 

;» 

:)6 

38 
41 
44 
46 
49 
52 
.54 
57 
0 


24.85 
9.77 
54  J> 
39.06 

2a4i 

7.54 
51.45 
35.12 
18.55 

1.73 
44.65 
27.29 

9.65 
51.72 
33.49 
14.96 
.56.11 
3<5.94 
17.43 
57.59 
37.4  J 
16.87 
55.97 
.34.7J 
13.08 


9.7.S01 
9.7479 
9.7441 
9.7406 
9.7373 
9.7337 
9.7908 
9.7^58 
9.7917 
9.7175 
9.7130 
9.7063 
9.7036 
9il067 
94037 

9j6839 

9jsm 

9j6791 
9.6665 
941607 
9.6547 
SUMS? 
2.6496 
9.6363 


NJ26 
26 
^6 
26 
26 
26 
26 
26 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
23 
23 

N.23 


48  42.4 

42  54.6 
36  54.7 
.30  42.7 

24  J8.6 
17  42.6 
10  54.7 

3  55.0 
56  43.5 

49  20.3 
45.5 
.59.2 

1.4 

52.31 

9  31.9 

1  0.3 

52  17.6 

43  23.9 
34  19.3 

25  3.9 
15  37.8 

6  l.l 
56  13.9 
46  16.3 
36  8.4 


41 
33 
26 
17 


ojun 

0J04 
1.113 
1J99 
1.531 
1.740 
1.950 
9.160 
9.370 
9.579 
9.780 
3j060 
3.910 
3.419 
3X98 
3.637 
4J046 
4.954 
4.469 
4.660 
4.875 
5^069 
5JM7 
5.401 


54»5 
5.897 
6U>00 
6.301 
6.501 

6.897 
74)03 
7.980 
7.483 
74176 
7.887 
84)57 
8.946 
&433 
84U9 
8.803 
8J»6 
9.167 
9.346 
8.533 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0.873 
104H6 
10.917 


0 
1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
I  24 


WEDNESDAY  11. 


b 

8 
8 
8 
8 
8 
8 


0 
2 
5 

8 
10 
13 


8  15 
8  18 
8  21 

8  2:) 

8  26 
8  28 
8  31 
8  33 
8  36 
8  39 
8  41 
8  44 
8  46 
8  49 
8  51 
8  54 
8  56 
8  59 


• 

« 

iao8 

9.6363 

51.07 

9.6300 

28.68 

94B37 

5i)l 

94179 

42.75 

94106 

19.19 

94030 

55.22 

94079 

30.a5 

94005 

ao8 

94837 

40.89 

94768 

15.29 

94608 

4^27 

94606 

22L83 

94558 

55i)7 

94467 

28.68 

94416 

0.96 

94345 

32.82 

94974 

4.25 

94909 

3.5.24 

94199 

5.80 

94057 

35.93 

9.4086 

5w63 

9.4013 

34.89 

9<4841 

3.72 

9.4760 

N.23 
23 
23 
23 
22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
19 
19 
19 
19 

N.19 


ji 


3^  &4 
25  503 
15  22L2 
4  44J2 
53  5a3 
42  5a7 

31  51.6 

20  35.0 
9    9.0 

57  33.8 
45  49.5 
33  5^3 

21  54.2 
9  43.4 

57  24.0 
44  5^1 

32  19.8 
19  :)5.4 

6  42.9 
53  42.4 
40  34.1 

27  ia2 

13  54.8 
0  23.9 


THURSDAY  12. 


9 
9 
9 
9 
9 
9 
9 
9 


1 

4 

6 

8 

11 

13 

16 

18 


9  21 
9  23 
9  25 

9  28 
9  30 
9  33 
9  35 
9  37 
9  40 
9  42 
9  44 
9  47 
9  49 
9  51 
9  54 
9  56 
9  56 


32.121 
0.08 
27.61 
54.71 
21.38 
47.61 
ia41 
38.7^ 

a74 

28JJ7 
52.37 
16.05 
39.32 

2.17 
24.61 
46.64 

8.26 
29.48 
.50.30 
10.72 
30.75 
50.39 

9.64 
28.51 
47.001 


9*4607 
9.4694 
9.4559 
9.4481 
9.4408 
9.4336 
9.4965 
9.4104 
9.4193 
9.4069 


94019 
94843 
94774 
94706 
94638 
94570 
94503 
94437 
94371 
94306 
94941 
94177 
94113 
94060 


N. 


8 
8 
8 
8 
7 
7 
7 
7 
6 
6 
6 
6 
5 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 


N.12 


19 

5 

51 


46  45.71 

33   a4 

ai 
a9 
ao 

36  50.5 
29  31.5 

8  &2 

53  34.7 
36  57.1 

24  ia6 

9  24.3 

54  29.4 
39  28i) 
24  2ai 

9  lao 

53  55.7 
38  34.5 
23    8.4 

7  37.6 
52  2.2 
36  22.3 
20  38.0 

4  49.6 
48  57a 


0417 


0451  I 

0.716 

0479 

1430  ' 

1.196 

J455 

1410 

ijm 

1419 
1461 

oat? 


9484 
9435 

9473 

9408 

9449 

13473 


3L4S3 
13476 


13496 
13413 


4J53 


4.473 
44:6 
4476 
4.773 
4466 
4469 
54)53 

sa4i 


1A4I9 
5404 
5.474 
5489 
5496 
5.700 
&.773 
5b641 
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JULY,  ISTT. 


IX. 


GEEENWICH  MEAN  TIME, 

THE  MOONnS  SIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
for  1  m. 

Deolinntion. 

Diit 
forlm. 

Hour. 

Sight  AaoeBcioiL 

DHT. 

fDrlBB. 

BeoUuftloD. 

1 

Dim 

forlm. 

TUESDAY  17. 

THUESDAT  19. 

1 

0 

h     m      a 

13  23  49.05 

8 

S.1004 

S.13  1^31.6 

14^349 

0 

h    m      s 

15    7  31.74 

a 

8.22  52    6^ 

9.3S6  [ 

I 

13  25  55.13 

2.10S3 

13  28  50.1 

14.968 

1 

15    9  45.73 

9.9817 

23    1  24.1 

9JS00 

2 

13  28    1.32 

2.1049 

13  43    3.7 

14.186 

2 

15  11  59.91 

9.S378 

23  10  34.1 

9.104 

3 

13  30    7.63 

8.1061 

13  57  12.4 

14.103 

3 

15  14  14.27 

9JM0e 

23  19  3&6 

Bjm 

4 

13  32  14.05 

2.1080 

14  11  16.1 

14.019 

4 

15  16  2a81 

9.9438 

23  28  31.4 

6.849 

5 

13  34  20.59 

2.1101 

14  25  14.7 

13.933 

5 

15  18  43.53 

SUM60 

23  37  18.5 

8.791 

6 

13  36  27.26 

2.1199 

14  39    8.1 

13.847 

6 

15  20  58.44 

9J8500 

23  45  57.9 

6.569 

7 

13  38  34.06 

2.1144 

14  52  5a3 

13.760 

7 

15  23  ia53 

9J9Sfl9 

23  54  29^ 

8.461  1 

8 

13  40  40.99 

2.1166 

15    6  39.3 

13.679 

8 

15  25  2^79 

9.9568 

24    2  5a2 

fr.y^ 

9 

13  42  48.05 

9.1168 

15  20  lej^ 

13.589 

9 

15  27  44.22 

9.S587 

24  11    9.1 

&198 

10 

13  44  55.24 

9.1911 

15  33  49.1 

13.499 

10 

15  29  59.83 

9.9616 

24  19  17U> 

8.0S6 

11 

13  47    2.58 

9.1935 

15  47  15.9 

13.401 

11 

15  32  15.61 

9.9644 

24  27  17.0 

7J83 

12 

13  49  10.06 

9.1996 

16    0  37.2 

13.308 

12 

15  34  31.56 

9J679 

24  35    9.0 

7JB00 

13 

13  51  17.68 

9.1989 

16  13  52i) 

13S\5 

13 

15  36  47.68 

9J9700 

24  42  5aO 

7j665 

14 

13  53  25.45 

9.1908 

16  27    3.0 

13.191 

14 

15  39    3.96 

9.9796 

24  50  28.8 

ijm 

15 

13  55  33.38 

9.1334 

16  40    7.4 

13.096 

15 

15  41  20.41 

9J97S6 

24  57  5a.5 

7.394 

16 

13  57  41.46 

9.1359 

16  53    6.1 

19.999 

16 

15  43  37.02 

&9781 

25    5  16.1 

7.958 

17 

13  59  49.69 

2.1385 

17    5  58.9 

12.631 

17 

15  45  53.78 

9.9607 

25  12  27.5 

7J99 

18 

14     1  58.08 

9.1419 

17  18  45.8 

19.733 

18 

15  48  10.70 

9il633 

25  19  30.7 

6J984 

19 

14    4    6.63 

9.1439 

17  31  26.8 

19.633 

19 

15  50  27.77 

9M6B 

25  26  25.6 

6.846 

20 

14    6  15.a5 

9.1467 

17  44    1.8 

19.533 

20 

15  52  44.99 

94683 

25  33  12.2 

6L707 

21 

14    8  24.23 

9.1494 

17  56  30.8 

19.439 

21 

15  55    2.36 

9J908 

25  39  50.5 

6M8 

22 

14  10  33J28 

9.1501 

18    8  53.7 

19.330 

22 

15  57  19.88 

9J031 

25  46  20.4 

e.698 

23 

14  12  42.50! 
WEJDl 

9.1550 

S.  18  21  10.4 
AY  18. 

19.998 

23 

15  59  37.53 
FB 

94B03 

IDAl 

3.25  52  41.9 

r20. 

C.988 

0 

14  14  51.88 

9.1578 

S.18  33  21.0 

19.194 

0 

16    1  55.32 

9.9076 

S.25  58  55.0 

6.148 

1 

14  17    1.44 

9.1608 

18  45  25.3 

19.018 

1 

16    4  ia24 

94M6 

26    4  59.7 

6.007 

2 

14  19  11.18 

9.1837 

18  57  23.2 

11.013 

2 

16    6  31.29 

9.3010 

26  10  55.8 

5.804 

3 

14  21  21.09 

9.1687 

19    9  14.7 

11.806 

3 

16    8  49.47 

9JDI0 

26  16  43.4 

5.799 

4 

14  23  31.18 

9.1697 

19  20  59.8 

11.697 

4 

16  11    7.77 

9J060 

26  22  22.5 

&.580 

5 

14  25  41.45 

9.1797 

19  32  38.4 

11.588 

5 

16  18  26.19 

93)60 

26  27  58.0 

ft.437  > 

6 

14  27  51.90 

9.1757 

19  44  10.4 

] 1.476 

6 

16  15  44.73 

9J0W 

26  33  14.9 

A.909 

7 

14  30    2..53 

9.1787 

19  55  35.8 

11.368 

7 

16  18    3.38 

9.3117 

26  38  28J2 

6.148 

8 

14  32  13.34 

9.1817 

20    6  54.6 

llJt57 

8 

16  20  22.13 

9.3183 

26  43  32.8 

hJOO& 

9 

14  34  24.34 

9.1848 

20  18    6.7 

11.145 

9 

16  22  40.98 

9.3150 

26  48  26.8 

4.861 

10 

14  36  35.52 

9.1879 

20  29  12.0 

iiuni 

10 

16  24  59.93 

9.8166 

26  53  l&l 

4.715 

11 

14  38  46.89 

9.1911 

20  40  10.4 

10.917 

11 

16  27  18.97 

9.3J81 

26  57  54.6 

4.560 

12 

14  40  58.45 

9.1949 

'  20  51    2.0 

10.803 

12 

16  29  38.10 

9.3196 

27    2  24.4 

4.494 

13 

14  43  10.19 

9.1979 

21     1  46.7 

10.687 

13 

16  31  57.32 

9.3900 

27    6  45.5 

4.976 

14 

14  45  22.12 

9.9003 

21  12  24.4 

10.569 

14 

16  34  16.61 

9.3999 

27  10  57.8 

4.139 

15 

14  47  34.23 

9.9094 

21  22  55.0 

10.45S 

15 

16  36  a5.98 

sua84 

27  IS    1.3 

3.965 

16 

14  49  46.53 

9.9066 

21  33  18.6 

10.334 

16 

16  38  55.42 

9JM6 

27  18  56.0 

9.C96 

17 

14  51  59.02 

9.9008 

21  43  35.1 

10.915 

17 

16  41  14.93 

9Jfl66 

27  29  4li^ 

aj9i 

18 

14  54  11.71 

9.9130 

21  53  44.4 

10.095 

18 

16  43  34.49 

9L3865 

37  26  18.9 

a.543 

19 

14  56  24.58 

9.9161 

22    3  46.5 

9.974 

19 

16  45  54.1 1 

9J874 

27  29  47.1 

9J96 

20 

14  58  37.64 

9.9199 

22  13  41.3 

9.869 

20 

16  48  13.78 

9.3989 

27  33    &4 

3.948 

21 

15    0  50.e8 

2.2-223 

22  23  28.7 

9.799 

21 

16  50  33.49 

9.3988 

27  36  16.9 

3.101 

22 

15    3    4.31 

9.9954 

22  33    8.8 

9.606 

22 

16  52  53.24 

9.3994 

27  39  18.5 

9.953  . 

23 

15    5  17.93 

9.9986 

22  42  41.4 

9.489 

2;) 

16  55  13.02 

9.3999 

27  42  lU 

%BH  1 

24 

15    7  31.74 

9.9317 

8.22  52    6.5 

9.356 

24 

16  57  32.83 

9.3303 

8.27  44  55.0 

9.6S6 
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JULY,  181T. 


XL 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ^CENSION  AND  DECLINATION. 

1 
1 

Hour. 

RighfcAseeoaion. 

DUt 
for  1  m. 

DecUnation. 

Diff. 
forlm. 

Hoar. 

Right  AHoemrion. 

DiiL 
forlm. 

• 

DeeUsAtion. 

Dlil 

WEDNESDAY  25. 

FRIDAY  27. 

0 

20  30  39.37 

8 

9U>193 

S.21  24  22.2 

9.666 

0 

h     m      s 

22    2  28.19 

s 
1.8918 

d.ljf  20  31.9 

1      "       ■ 
19.747  , 

1 

20  32  40;)8 

90)144 

21  14  45.6 

9.654 

1 

22    4  17.41 

1.8189 

12    7  45.7 

19.799 

2 

20  84  41.10 

9.0096 

21    5   a7 

9.741 

2 

22    6    6.46 

1.8160 

11  54  56.8 

19.637  ' 

3 

20  36  41.53 

9.0047 

20  55  16.7 

9.897 

3 

22    7  55.33 

1.8131 

11  42    5U) 

,     l&.tfi» 

4 

20  38  41.67 

1.9906 

20  45  24.5 

9.919 

4 

22    9  44.03 

1.8103 

11  29  11.2 

19JBE» 

5 

20  40  41.51 

1.9949 

20  a5  27.2 

94)96 

5 

22  11  ;«ii7 

1.8077 

11  16  14.6 

19.863 

6 

20  42  41.06 

lJ90tit 

20  25  25.0 

10.079 

6 

22  13  20.95 

1.8050 

11    3  15.6 

13.004 

7 

20  44  40.33 

1.98M 

20  15  17.8 

10.169 

7 

22  15    9.17 

1.8093 

10  50  14.1 

13JM5 

8 

20  46  39.31 

ijeo7 

20    5    5.6 

10.943 

8 

22  16  57.23 

1.7997 

10  37  10.2 

I3U)84 

9 

20  48  38.01 

1.9760 

19  54  48.6 

10.393 

9 

22  18  45.14 

1.7973 

10  24    4.0 

13.193 

10 

20  50  36.43 

1.971? 

19  44  2(>.8 

10.403 

10 

22  20  32.91 

1.7949 

10  10  55.5 

13.161 

11 

20  52  34.56 

1.9666 

19  34    0.2 

10.482 

11 

22  22  20.53 

1.7095 

9  57  44.7 

13.188 

12 

20  54  32.41 

14W10 

19  23  28.9 

10.560 

12 

22  24    Sm 

1.7909 

9  44  31.7 

13.935' 

13 

20  56  29.99 

1.8&73 

19  12  5;).o 

I0d637 

13 

22  25  55^ 

1.7880 

9  31  16.5 

;    13.370 

J4 

20  58  27.29 

1.0M7 

19    2  12.5 

10.719 

14 

22  27  42.57 

1.7868 

9  17  59.3 

13.304 

15 

21    0  24.31 

1.9481 

18  51  27.6 

10.786 

15 

22  29  29.65 

1.7887 

9    4  40.0 

13-KW 

16 

21    2  21.06 

IJM37 

18  40  38.2 

10.860 

16 

22  31  ]6u61 

1.7817 

8  51  18.7 

13.37^ 

17 

21    4  17.55 

1.8399 

18  29  44.4 

10.989 

17 

22  38    345 

1.77tf7 

8  37  55.4 

13.404 

18 

21    6  13.77 

14H47 

18  18  46.3 

11.004 

18 

22  34  5017 

1.7778 

8  24  30.2 

13.436' 

19 

21    8    9.72 

1.9303 

18    7  43.9 

110^6 

19 

22  36  3078 

1.7758 

8  11    ai 

13.467 

20 

21  10    5.41 

iMn 

17  56  37.2 

11.146 

20 

22  38  2a28 

1.7741 

7  57  34J2 

13-497 

21 

21  12    0.84 

1.9917 

17  45  26.4 

11.914 

21 

22  40    9-67 

L.7793 

7  44    3^ 

13.597, 

22 

21  18  56.01 

1.8173 

17  34  11.5 

11.963 

22 

22  41  55Jm 

1.7707 

7  30  31j0 

13.556 

23 

21  15  5092 

1.8130 

S.17  22  52.5 

11.351 

23 

22  43  42.15 

1.7681 

S.  7  16  508 

13.563 

THU 

R8Di 

LY  26. 

SATURDi 

lY  28. 

0 

21  17  45.57 

1.9068 

S.17  11  29^ 

11.417 

0 

22  45  28.25 

1.7676 

S.  7    3  21.01 

13.611  { 

1 

21  19  39.97 

1.9047 

17    0    24 

11.489 

-1 

22  47  14.26 

1.7661 

6  49  43.5 

13.638; 

2 

21  21  34.13 

1JI006 

16  48  31.5 

11.547 

2 

22  49    018 

1.7647 

6  36    4.5 

13.663 

3 

21  23  28.04 

13165 

16  36  56.8 

11.610 

3 

22  50  4O02 

1.7633 

6  22  24.0 

13.688 

'4 

21  25  21.71 

1.8994 

16  25  18^ 

11.679 

4 

22  52  31.78 

1.76121 

6    8  42.0 

13.713 

5 

21  27  15.13 

1.8883 

16  13  36.1 

11.735 

5 

22  54  17.47 

1.7609 

5  54  58.5 

13.737 

6 

21  29    8.31 

1.8844 

16    1  50.1 

11.797 

6 

22  56    a09 

1.7598 

5  41  13.6 

13.760 

7 

21  31    1.26 

1.8806 

15  50    0.5 

11.856 

7 

22  57  48.65 

1.7567 

5  27  27.3 

13.782 

8 

2J  32  53.98 

1.8767 

15  38    7.4 

11J>15 

8 

22  59  34.14 

1.7.'!^ 

5  13  39.8 

13.803 

9 

21  34  4a46 

1.6799 

15  26  10.7 

11.974 

9 

23     1  19.57 

1.750 

4  59  51.0 

13.893 

10 

21  36  38.72 

1«8699 

15  14  105 

19409 

10 

23    3    4.95 

1.7558 

4  46    1.0 

I3.84J 

11 

21  38  30.76 

1.8654 

15    2    09 

19.0M 

11 

23    4  50.28 

1.7559 

4  :12    9.8 

13.863 

12 

21  40  22.57 

1.8617 

14  50    0.0 

19.143 

12 

23    6  lioJi7 

1.7545 

4  18  17.4 

13.8tQ 

13 

21  42  14.16 

1.8581 

14  37  49.7 

19.199 

13 

23    8  2082 

1.7538 

4    4  23.9 

13.800 

14 

21  44    5.54 

1.8546 

14  25  36.1 

19.953 

14 

23  10    O03 

1.7539 

3  50  2a4 

13.817 

15 

21  45  5a71 

1.8511 

14  13  19.4 

19.305 

15 

23  11  51.21 

1.7597 

3  36  33i) 

13.8:<3 

16 

21  47  47.67 

1.8476 

14    0  59.5 

19J5d 

16 

23  13  36.36 

1.7593 

3  22  37.4 

13.850 

17 

21  49  38.42 

1.8449 

13  48  304 

19.410 

17 

2:)  15  21.49 

1.7519 

3    8  39.9 

13.0^ 

18 

21  51  28.97 

lia488 

13  36  10.3 

19.460 

18 

23  17    6.59 

1.7516 

2  54  41.6 

13.879 

19 

21  53  19.32 

1JB375 

10  23  41.2 

19410 

19 

23  18  51.68 

1.75  J  4 

2  40  42.4 

i:t.8fi:i 

20 

21  56    9.47 

1.8343 

13  11    9.1 

19.660 

20 

2J3  20  36.76 

1.7513 

2  26  42.4 

J4.0U6' 

21 

21  56  59.43 

1.8311 

12  56  :34.0 

19.608 

21 

23  22  21.83 

1.7612 

2  12  41.7 

14.017  ' 

22 

21  .58  49.20 

1.8M) 

12  45  56.1 

19.655 

22 

23  24    6.90 

1.7519 

J  58  40.3 

14JK9 

23 

22    0  ^«.79 

).8M9 

12  33  15.4 

19.702 

23 

23  25  51.97 

1.7513 

1  44  38.2 

14.041 

24 

22    2  28.19 

ijam 

S.i2  20  31.9 

19.747 

24 

23  27  37.05 

1.7514 

S.    1  30  35.4 

14.0591 

XII. 
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GEEENWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


How. 


Bight  A«oei>rioii.^»f„ 


DeoUiMttioii. 


Diff. 
fbrlm. 


0 

J 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

19 

13 

14 

15 

17 
18 
19 
20 
21 
29 
23 


0 

1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

II 

19 

13 

14 

15 

16 

17 

18 

19 

20 

21 

99 

23 

24 


SUNDAY  29. 


h  m 
23  27 
93  29 
23  31 
23  32 
93  34 
23  36 
23  38 
23  39 
93  41 
23  4.3 
28  45 
23  46 
93  48 
93  50 
23  59 
23  53 
23  55 
23  57 
23  59 
0  1 
0    2 


0 
0 
0 


4 

6 

8 


37.05 
22.14 

7.24 
52.:)6 
37.51 
22.69 

7.89 

5a  13 

38.42 
23.75 

9.13 
54.57 
40.07 
25.63 
11.26 
56.96 
42.74 
2iB.60 
14.55 

0.59 
46.73 
39.96 
19.30 

5.75 


f  . 

1.7514 
1.7516 
1.7518 
1.7589 
1.7597 
1.7539 
1.7537 
1.7544 

i.75fia 

1.7559 
1.7568 
1.7578 
1.7568 
1.7509 
1.7611 
1.7893 
1.7637 
1.7651 
1.7686 
1.7689 
1.7698 
1.7714 
1.7739 
1.7759 


a 


s. 

N. 


0 
0 
0 


N. 


O    / 

1  30 
1  16 
1  2 
0  48 
0  34 
0  20 
6 
7 

22 
0  36 
0  50 
4 
18 
32 
46 
0 
15 
29 
43 
57 
11 
25 
39 
53 


1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 


35.4 
32.0 
28.1 
2a7 

las 
ia4 

7.7 
5a4 

4.7 
11.3 
l&l 
25.1 
32.21 
39.4 
4a6 
53i^ 

1.1 

15.1 
21.91 
28.5 
34.8 

40^ 

4a4 


MONDAY  80. 


0 
0 
0 
0 
0 
0 
0 


9 
11 
13 
15 
16 
18 
20 
022 
0  24 
025 
0  27 
029 
31 
33 
34 
36 
38 
40 
42 
44 
0  45 
0  47 
049 
0  51 
0  53 


0 
0 
0 
0 
0 
0 
0 
0 


69.391 
39.01 
95^ 
19.75 
59.82 
47.08 
34.38 
91.88 
9.53 
57;34 
45.31 
33.44 
21.75 
10.24 
58i)l 
47.761 


.7779 
.7799 
.7819 
.7833 
.7866 
.7880 
.7904 
.7999 
.7955 
.798!l 
.8009 
.8037 
.8067 
3)07 
.8197 
.8158 
.8190 


N. 


.8397 
.8363 
.8401 
.8438 
.8477 


4 

4 
4 
4 
5 
5 
5 
5 
6 


N. 


7 
21 
36 
50 
4 
18 
39 
46 
0 
6  14 
6  28 
42 
56 
10 
23 
37 
51 
5 
8  19 
8  33 

8  47 

9  0 
9  14 
9  28 
9  41 


6 
6 
7 
7 
7 
7 
8 


51.71 

56^ 

1.0 

4.8 

ao 

10.6 
12.5 

ia7 

14.2 
13il 
12.7 
10.6 
7.6 

a6 

58.5 
59.4 
45.1 
80.6 
209 
154) 

a5 

49.8 
34.6 
17.9! 
59.7! 


14.059 
144)61 
144)60 
144)78 
144)86 
144)99 
14.698 
14.103 
14.108 
14.119 
14.115 
14.117 
14.119 
14.190 
14.191 
14^91 
14.119 
14ai7 
14.114 
14.119 
14.108 
14.103 
144)07 
144)01 


Hour. 


44K5 
Ml 
4)68 
4.058 
4.048 
44)87 
44)06 
44)14 
44)09 
34M8 
3.973 
3J58 
34M9 
3J94 
34)07 
3.886 


3.848 
3.887 
3315 
3.789 
3.750 
3.734 
3.709 
3.683 


Right  Asoenaion. 


Dur. 

forlm. 


Deolination. 


DUr. 
forlm. 


TUESDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

29 

23 


h    m- 

0  53 

0  55 
056 
058 

1  0 
1  2 
1    4 


1 
1 

1 


6 

8 
10 


1  11 

1 

1 

1 

1 

1 


13 
15 
17 
19 
21 
1  23 
1  25 
1  27 
1  29 
1  31 
1  33 
1  35 
1  36 


ia60 

7.58 

5a80 

50.26 

41.97 

33.94 

26.17 

18.67 

11.43 

4.46 

57.77 

51.37 

45.25 

39.42 

33.90 

28.68 

2a77 

19.17 

14.89 

10.93 

7J30 

3.99 

1.02 

58.40 


■ 

1.8477 
1.8517 
1.8557 
1.8588 
IMW 
1.8683 
1.87^ 
1.8779 
1.8616 
1.8889 
1.8909 
13)56 
14)004 
13)54 
1.9105 
1.9156 
1.9908 
14)960 
14)318 
1.0367 
1.9499 
14)477 
14)534 
1.9509 


N.  9  41 

9  55 
10  9 
10  22 
10  36 

10  50 

11  3 
11 
11 
11 


17 

30 
43 


11  57 

12  10 
12  24 
12  37 

12  50 

13  3 
13  16 
13  29 
13  43 

13  56 

14  9 
14  22 
14  34 

N.14  47 


59.7 
39.9 
18.4 
55.2 
30.2 

a4 

34i) 

4.3 

31.7 

57.1 

20.4 

41.5 

0.5 

17.2 

31.5 

4a4 

52.9 

59.8 

4.2 

^ 

4.9 

1.2 

54.6 

45.1 


II 

13.683 
13.656 
13.697 
13.508 
13.568 
13.538 
13.507 
13.474 
13.440 
13.406 
13J70 
13.334 
133)7 
13.958 
13.918 
13.178 
13.137 
13.(104 
134)51 
13.006 
19.961 
19.914 
19.866 
19.817 


WEDNESDAY,  AUGUST  1. 


0  I      1  38  56.131  1 J651 1  N.15    0  39.71  19.767 


PHASES  OF  THE  MOON. 


C  Last  Quarter;  . 

#  New  Moon, 

}>  First  Quarter, . 

O  Full  Moon,.     . 


d 

3 

10 
17 
24 


h 

9 
10 

1 
19 


m 

2.0 

6.1 

12.6 

19.5 


C   Perigee, . 
C  Apogee,. 


d 
11 

26 


h 

14.2 
17.1 
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GBEENWIOH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

h 

Star's  Namo 

■ 

P.L 

P.L. 

P.L. 

I 

P.L. 

^1 

and 

Noon. 

of 

II11>* 

of 

Vlh. 

of 

IXfc. 

of 

1^ 

1 

Position. 

Diff. 

IMff. 

Diff. 

Dift 

Jupiter 
a  Acj^uilflB 

W. 

O          /        /< 

76    2  17 

3099 

O         t        ft 

77  38    3 

3017 

o        t       t* 

79    1  55 

3019 

80  31  53 

3008 

W, 

50    0    4 

4431 

51    4  57 

4369 

52  10  46 

4311 

53  17  28 

4956 

a  Anetifi 

E. 

53    4  19 

3079 

51  35  44 

3077 

50    7    6 

3073 

48  38  23 

3000 

Aldebamii 

E. 

84  51    8 

3]  95 

83  23  29 

3191 

81  55  45 

3116 

60  27  55 

3111 

Sun 

E. 

116  20  17 

3497 

114  58  31 

3499 

113  36  39 

3415 

112  14  40 

3400 

2 

Jupiter 
a  AquiliB 

W. 

88    335 

9973 

89  34  22 

9965 

91    5  18 

9057 

92  36  2^ 

9948 

W. 

59    250 

4068 

60  14    2 

3900 

61  25  51 

3063 

62  38  17 

3016 

a  Arietis 

E. 

41  13  32 

3046 

39  44  16 

3041 

38  14  54 

3036 

36  45  26 

80M 

Aldebaran 

E, 

73    7  10 

3089 

71  38  39 

3077 

70  10    1 

3060 

68  41  14 

3063 

Sun 

E. 

105  22  50 

3379 

104    0    1 

3363 

102  37    2 

3353 

101  13  52 

330 

3 

Jupiter 
a  Aquilas 

W. 

100  14  55 

9898 

101  47  16 

9887 

103  19  51 

9878 

104  52  41 

9664 

W. 

68  48  57 

3763 

70    4  38 

3735 

71  20  48 

3709 

72  37  26 

3B8B 

Fomalhaut 

W. 

42    0  34 

3634 

43  18  32 

3584 

44  37  24 

3536 

45  57    8 

3491 

Mains 

w. 

26  17  17 

3135 

27  44  44 

3116 

29  12  34 

3007 

30  40  47 

9078 

Aldebenui 

E. 

61  15    3 

3093 

59  45  19 

3016 

58  15  25 

3006 

56  45  20 

9006 

Sun 

E. 

94  15    0 

3988 

92  50  34 

3975 

91  25  53 

3909 

90    0  57 

3848 

4 

a  Aquile 

W. 

79    7  16 

3565 

80  26  29 

3543 

81  46    6 

3S99 

83    6    6 

3503 

Fomalhaut 

W. 

52  47  29 

3300 

54  11  40 

3968 

55  36  29 

3936 

57    1  56 

3905 

Mars 

W. 

38    7  27 

9980 

39  37  53 

9971 

41    8  42 

9954 

42  39  53 

9836 

Saturn 

W. 

29  53  27 

9859 

31  26  47 

9835 

33    0  30 

9817 

34  34  36 

8800 

Aldebaran 

E. 

49  12  19 

9957 

47  41  12 

9949 

46    9  55 

9949 

44  38  29 

9905 

Sun 

E 

82  52    8 

3176 

81  25  30 

3160 

79  58  33 

3143 

78  31  16 

3197  1 

1 

5 

Fomalhaut 

W. 

64  18    1 

3064 

65  46  55 

3037 

67  16  22 

3019 

68  46  20 

9067 

Mara 

W. 

50  21  32 

9844 

51  55    3 

9895 

53  28  59 

9806 

55    3  19 

8787 

Saturn 

W. 

42  30  48 

9719 

44    7  12 

9603 

45  44    1 

9675 

47  21  14 

8067 

a  Peffasi 
Aldebaran 

W. 

42  17  54 

3175 

43  44  33 

3130 

45  12    6 

9088 

46  40  30 

3048 

E. 

36  59  35 

9017 

35  27  38 

9919 

33  55  43 

9089 

32  23  52 

8089 

Sun 

E. 

71    9  44 

3040 

69  40  21 

3089 

68  10  35 

3004 

66  40  27 

8965 

6 

Fomalhaut 

W. 

76  23  49 

9869 

77  56  47 

9847 

79  30  14 

9895 

81    4    9 

9805 

Mars 

W. 

63    1  18 

9090 

64  38  11 

9671 

66  15  30 

9651 

67  53  16 

8039 

Saturn 

W. 

55  33  34 

9564 

57  13  18 

9545 

58  53  28 

9597 

6034    4 

8507 

a  Pegaai 

W. 

54  14    6 

9875 

55  46  57 

9845 

57  20  27 

9815 

58  54  36 

8780 

Sun 

E. 

59    3  51 

S890 

57  31  19 

9870 

55  58  22 

9859 

54  25    1 

8889 

7 

Fomalhaut 

W. 

89    0  24 

9707 

90  36  55 

9680 

92  13  50 

9678 

93  51    8 

8655 

Mars 

W. 

76    8  40 

9(35 

77  49    4 

9516 

79  29  55 

9497 

81  11  12 

8479 

Saturn 

W. 

69    3  39 

9415 

70  46  52 

9396 

72  30  2^2 

9378 

74  14  38 

8360 

a  Pegaai 

W. 

66  54  23 

9655 

68  32    3 

9639 

70  10  15 

9606 

71  48  59 

8685 

Sun 

E. 

46  32    1 

9737 

44  56  10 

9719 

4')  19  55 

9701 

41  43  16 

8680 

8 

Saturn 

W. 

83    1  31 

9974 

64  48    9 

9958 

86  35  10 

9948 

88  22  35 

8897 

Sun 

E. 

3334    8 

9509 

31  55  12 

9585 

30  15  57 

9579 

28  36  23 

8550 

12 

Sun 

W. 

22  17  36 

S63 

24    2    4 

9361 

25  46  35 

9856 

27  31    8 

8BS0 

Spica 

E. 

69  49  45 

9098 

67  56  54 

9039 

66    4    9 

9086 

64  11  31 

8041 

13 

Sun 

W. 

36  13    7 

9381 

37  57    9 

9388 

39  41    1 

8396 

41  24  42 

9405 

t 
1 

Spica 

E. 

54  50  32 

9075 

52  58  54 

9063 

51    7  29 

9008 

49  16  18 

8108 

XIV. 
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• 

GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

,  Zi  '       Star**  VuD 

M 

P.I.. 

P.L. 

P.L. 

P.L. 

'  ^1 ;            nd 

Midniiriit. 

of 

XVii. 

of 

XVUlii- 

of 

XXPi. 

of 

^            PbrilloB. 

^7 

Diff. 

iMir. 

Dlft 

Dlft 

I  '  Jupiter 

w. 

bS    156 

3001 

83  32  id 

9004 

85    2  30 

9886 

86  9^5^ 

9801 

w. 

54  35    1 

4906 

55  33  22 

4158 

56  42  28 

4119 

57  52  18 

4000 

a  Anetiti 

E. 

47    9  96 

3066 

45  40  43 

3060 

44  11  45 

3066 

42  42  41 

3068 

AJdebanin 

E. 

78  59  59 

3106 

77  31  57 

3101 

76    3  48 

3006 

74  35  33 

3088 

Soir 

E. 

110  52  34 

3409 

109  30  20 

3386 

106    7  59 

3366 

106  45  29     3380 

2    Jupiter 
a  Aqui]® 

W. 

94    7  43 

9090 

95  39  13 

9836 

97  10  54 

9090 

96  43  46    9008 

w. 

63  51  19 

3864 

65    4  55 

3809 

66  19    4 

3890 

67  33  45 

3791 

(  a  Anetis 

E. 

as  15  51 

3096 

33  46  10 

3681 

32  16  23 

3017 

30  46  31 

8013 

'  Aldebaran 

E, 

67  12  19 

3066 

65  43  14 

3047 

64  14    0 

3098 

63  44  36 

3098 

1  8C75 

E. 

99  50  30 

33S3 

96  26  57 

3888 

97    3  11 

3311 

9539  13     3908 

1 

3     Jupiter 
,  a  Aquile 

W. 

106  25  46 

aan 

107  59    7 

9838 

109  32  44 

9606 

111     6  98      9613 

W. 

73  54  32 

3657 

75  12    5 

3634 

76  30    3 

3610 

77  48  27 

3587 

Foin&Uuiut 

w. 

47  17  42 

3440 

48  39    3 

3468 

50    1    9 

3379 

51  29  58 

3336 

Mara 

w. 

32    923 

3000 

.33  38  21 

3043 

35    7  41 

3085 

96  37  23 

3807 

'  AJdebAran 

E, 

55  15    5 

9060 

53  44  39 

9061 

52  14    3 

9073 

S0  4Sli 

9985 

Sun 

1 

E. 

88  35  45 

3935 

87  10  17 

3990 

85  44  33 

3806 

84  18  29 

8190 

4     a  Aquile 

W. 

84  26  27 

3483 

85  47  10 

3463 

87    8  15 

3446 

88  29  40 

3490 

Fonwihaut 

W. 

58  27  59 

3176 

59  54  38 

3146 

61  21  52 

3116 

€2  49  40 

3081 

Mara 

w. 

44  11  26 

9918 

45  43  22 

9600 

47  15  42 

9861 

48  48  25 

9888 

Saturn 

w. 

36    9    4 

9768 

97  43  55 

9f?B6 

39  19    9 

9747 

40  54  47 

9790 

>  Aldebanm 

E. 

43    6  54 

99» 

41  35  12 

9084 

40    3  24 

9090 

38  31  31 

9816 

'  Sun 

E. 

77    339 

3110 

75  35  42 

son 

74    7  24 

301« 

72  38  45 

3066 

5     Fomalliaut 

W. 

70  16  49 

9068 

71  47  49 

9090 

73  19  19 

9815 

74  51  19 

9881 

Mara 

W. 

56  98    4 

9760 

58  13  14 

9746 

59  48  50 

9790 

61  24  51 

9710 

Satum 

W. 

48  58  52 

9639 

50  36  54 

9680 

52  15  22 

9001 

53  54  15 

3563 

*  CI  Pesasi 

*  Aldebaraii 

W. 

48    9  43 

3010 

49  39  43 

9074 

51  10  38 

9840 

53  41  56 

9907 

E. 

30  52  10 

9040 

29  20  42 

9006 

27  49  34 

9976 

36  16  54 

3008 

S05 

E. 

65    9  55 

S0BB 

63  39    0 

9047 

62    7  41 

9888 

60  35  56 

9008 

6     Fomalliaut 

W. 

82  38  31 

9794 

84  13  20 

9763 

85  48  36 

9744 

87  34  17 

9795 

Man 

W. 

69  31  28 

9619 

71  10    6 

9983 

72  49  11 

9674 

74  28  42 

9964  { 

Satuni 

w. 

62  15    7 

9488 

63  56  36 

9471 

65  38  30 

9458 

67  30  51 

9433  i 

a  Pegaai 

w. 

60  29  22 

9750 

62    4  45 

9739 

63  40  43 

9706 

65  17  16 

9000  1 

Son 

E. 

52  51  15 

9613 

51  17    4 

9994 

49  42  28 

9775 

48    7  37 

9796 

7     Fomalbaut 

w. 

95  28  49 

9639 

97    6  51 

9884 

96  45  13 

9610 

100  33  54 

9680 

Mara 

w. 

82  52  55 

9460 

84  35    4 

9443 

86  17  38 

9tt4 

88    038 

9M6 

Satum 

w. 

75  59  10 

9343 

77  44    7 

9395 

79  29  30 

9306 

81  15  18 

9981 

a  Paaasi 

w. 

73  28  14 

9964 

75    7  59 

9543 

76  48  12 

9608 

76  38  54 

9503  : 

Svn 

E. 

40    6  12 

9065 

38  28  45 

9648 

36  50  55 

8639 

35  13  43 

9615 

6    Satoru 

w. 

90  10  23 

9911 

91  58  34 

9197 

93  47    6 

9188 

9696    0 

I 
9188 

Scfi 

E. 

36  56  31 

9647 

35  16  23 

9636 

23  36    2 

9830 

31  55  90 

9984 

1)    ftmt 

W. 

20  15  41 

9068 

31    0  11 

9064 

32  44  37 

9080 

94  36  56 

9076 

Spica 

E. 

62  19    0 

9046 

60  26  38 

9068 

58  34  25 

9058 

56  43  29 

9066 

13    Sen 

W. 

43    8  10 

9414 

44  51  25 

9<94 

46  34  25 

9435 

48  17  10 

9446 

Spica 

1 

• 
1 
1 

E. 

47  25  22 

9119 

45  34  41 

9193 

43  44  17 

9134 

41   54  lOJ     9146 

1 
1 

1!M 


JUIiY,  ISIT. 


QBEENWIOH  MEAS  TIME. 

• 

LUNAR  DIOTANQES. 

s 

2a 

Star's  Kune 

P.L. 

P.L. 

P.L. 

P.L. 

13 

ttid 

N(MM). 

of 

1111>* 

of 

VP. 

of 

1XJ>. 

<ir 

Position. 

Diflr, 

I>iir. 

mff. 

DUL 

Antares 

E. 

100  43  16 

Wll 

O           1        II 

98  5132 

9079 

O           t       tf 

97    0    1 

9066 

9^    8  44     9908 

14 

Sun 

W. 

49  59  39 

MSB 

51  41  52 

9470 

56  23  47 

9488 

55    524 

9495 

Venus 

W. 

31  34  10 

ssao 

33  14  41 

9548 

34  54  54 

9597 

36  34  481    9570  ;| 

• 

Spica 

E. 

40    4  20 

9J68 

38  14  49 

9170 

36  25  37 

9183 

34  36  44 

9197 

Antares 

E. 

85  56  11 

2im 

84    6  31 

9164 

82  17    9 

9176 

80  28    6 

9180 

■ 

Jupiter 

E. 

103  45  22 

9139 

101  55  21 

9161 

100    5  39 

9163 

98  16  15 

9175 

15 

eim 

W. 

63  28  49 

9566 

65    8  31 

9561 

66  47  52 

9506 

68  26  52 

9611 

Venus 

W. 

44  49  29 

9644 

46  27  24 

9660 

48    4  58 

9675 

49  42  11 

9691 

Regulus 

W. 

28  28  47 

9967 

30  15  50 

9970 

32    233 

9966 

33  48  54 

9300 

Antares 

E. 

71  27  45 

9357 

69  40  42 

9971 

67  54    0 

9985 

66    7  3^ 

S900 

Jupiter 

E. 

89  14    7 

9949 

87  26  42 

19957 

85  39  39 

99f71 

83  52  57 

9986 

16. 

Sim 

W. 

76  36  39 

9660 

78  13  33 

9705 

79  50    6 

97S9 

81  26  17 

9796 

Venus 

W. 

57  42  56 

9779 

59  18    1 

9768 

60  52  44 

9866 

62  27    6 

9891 

Regulus 

W. 

42  35  20 

9379 

44  19  33 

9868 

46    3  24 

9409 

47  46  54 

9116 

Antares 

£. 

57  21  15 

9374 

55  37    3 

9368 

53  58  12 

9108 

52    9  42 

9419 

Jupiter 

E. 

75    4  53 

9361 

* 

73  20  22 

9375 

71  36  12 

9381 

69  52  24 

9406 

17 

Sim 

W. 

89  22    J 

9616 

90  56    8 

96W 

92  29  55 

9947 

94    3  22 

9869  , 

Venus 

W, 

70  13  41 

9601 

71  45  58 

9018 

73  17  54 

9994 

74  49  30 

9040  ! 

Regulus 

W. 

56  19    6 

9469 

58    033 

9507 

59  41  37 

9591 

61  22  21 

9535 

Antares 

£. 

43  37  32 

9489 

41  56    8 

9507 

40  15    5 

9S98 

38  34  22 

9535 

Jupiter 

£. 

m  18  53 

9463 

59  37  16| 

9406 

57  56    0 

9513 

56  15    5 

9596 

18 

Sw 

W. 

101  45  48 

9866 

108  17  21 

9850 

104  48  36 

9966 

106  19  33 

9870 

Venus 

W. 

82  22  42 

3095 

83  52  24 

3030 

85  21  48 

3064 

86  50  54 

9668 

Regulus 
Spies 

W. 

69  41  12 

9604 

71  20    2 

9617 

72  58  34 

9636 

74  36  48 

9643 

W. 

15  45  51 

9635 

17  23  59 

9643 

19     1  56 

96B9 

20  39  41 

9609 

Antaies 

E. 

30  15  36 

9605 

28  36  48 

9618 

26  58  18 

9699 

25  20    6 

9644 

Jupiter 

E. 

47  55  45 

9604 

46  16  55 

9610 

44  38  26 

9634 

43    0  17^ 

9640 

a  Aquilw 

E. 

85  41  17 

3395 

84  17  34 

3349 

82  54  11 

3300 

81  31    9 

3380 

19 

Scm 

W. 

113  50    2 

3045 

115  19  19 

8056 

116  48  20 

3010 

118  17    6 

9688 

Venus 

W. 

94  12    9 

3136 

a5  39  35 

3148 

97    6  46 

3UU 

98  33  42 

3174 

R^uius 
Spies 

W. 

82  43  41 

9704 

84  20  15 

9716 

85  56  3^3 

9796 

87  32  36 

9799 

W. 

28  44  57 

9715 

30  21  17 

9795 

31  57  23 

9736 

33  33  15 

9747 

Jupiter 

E. 

34  54  44 

9737 

33  18  37 

3743 

31  42  54 

9700 

30    7  :» 

9778 

a  Aquilv 

E. 

74  41  50 

3460 

73  21  14 

3516 

72    1    6 

3541 

70' 41  27 

9567 

ao 

Spica 

W. 

41  29    9 

9706 

43    3  40 

9607 

44  37  59 

9816 

46  12    6 

98B 

a  Aquila? 

E. 

64  11     4 

3796 

62  54  44 

3763 

61  39    3 

3861 

60  24    2 

3843 

21 

Spica 

W. 

53  59  46 

9660 

55  32  45 

9877 

57    5  33 

9885 

58  38  11 

1 
9889 

a  Aquil» 

£. 

54  20  17 

4666 

53  10    4 

4149 

52    049 

4913 

50  52  35 

4980 

FonMihsut 

E. 

75    7  12 

8100 

73  40  51 

3904 

72  14  46 

3919 

70  48  57 

9»1 

Mars 

E. 

90  38  24 

9003 

89    7  23 

9970 

87  36  3:) 

9976 

86    5  53 

9865 

Sstuni 

£. 

9339    1 

8868 

92    5  54 

9871 

90  32  58 

98» 

89    0  12 

9667 

23 

Spica 

W. 

66  18  59 

9890 

67  50  41 

9935 

69  22  15 

9049 

70  53  41 

9046 

1 

Antares 

W. 

20  24  30 

9997 

21  56  14 

9835 

23  27  49 

9041 

24  59  16 

9046 

1 

Fomalhsut 

E. 

63  44  17 

3311 

62  20  18 

3396 

60  56  39 

3346 

59  33  21 

« 

9366  i 

XVI. 
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1 

i 

1 

GREENWICH  MEAN  TIME. 

« 

1 

LUNAR  DISTANCES. 

1 

1 

1 

8tar'«N«m« 

r.L. 

P.L. 

P.L. 

1 

P.L. 

1^ 

and 

Miitnight. 

of 

XVk. 

of 

XVlllii. 

of 

XXIh. 

of 

Podtkni, 

o 

mn. 

Dur. 

DHL 

INC 

Antares 

E. 

9^  17  42 

91  26  55 

9)18 

0         /        /< 

89  36  24 

9199 

87^46    9 

9140 

14 

Suic 

W. 

56  46  44 

9609 

58  27  45 

9S83 

60    8  26 

9938 

61  48  47 

9551 

Venus 

w. 

38  14  24 

9584 

39  53  41 

9500 

41  32  37 

9014 

43  11  13 

9689 

Spica 

E. 

32  48  12 

«10 

31    0    0 

99» 

29  12  10 

9940 

27  24  42 

9966 

Antares 

E. 

78  39  22 

9909 

76  50  57 

9916 

75    2  53 

909 

73  15    9 

9943 

Jupiter 

1 

E. 

96  27  10 

ties 

94  38  24 

9001 

92  49  58 

9914 

91     1  52 

9899 

15  :  Suff 

W. 

70    5  32 

9896 

71  43  51 

9613 

73  21  48 

9658 

74  59  94 

9674 

Venus 

W. 

51  19    3 

9707 

52  55  83 

9393 

54  31  42 

9138 

56    730 

9756 

1 

Regulns 

W. 

35  34  54 

9914 

37  20  83 

9B99 

39    5  50 

9344 

40  50  46 

S3B0 

Antares 

E. 

64  21  39 

9315 

62  36    1 

9399 

60  50  44 

9344 

59    5  49 

93S0 

1 

Jupiter 

E. 

82    637 

9300 

80  20  38 

9815 

78  85    1 

961 

76  49  46 

•M6 

16 

Bvn 

W. 

83    2    7 

9f7SS 

84  37  36 

9909 

86  12  45 

9]» 

87  47  33 

9800 

Venus 

W. 

64     1    7 

9607 

65  34  47 

9853 

67    8    6 

9869 

68  41    4 

9986 

Reguhis 

w. 

49  30    3 

9433 

51  12  50 

9448 

52  55  17 

9180 

54  37  23 

9477 

Antares 

E. 

50  26  34 

9433 

48  43  47 

9448 

47     1  21 

9463 

45  19  16 

9478 

Jupiter 

E. 

68    8  58 

9«9 

66  25  54 

9437 

64  43  12 

9453 

63    0  52 

9467 

1 

17    Son 

W. 

95  36  30 

9W7 

97    9  18 

9889 

96  41  47 

9907 

lOQ  13  57 

1 

9999  1 

Venus 

W. 

76  20  47 

9905 

77  51  44 

9980 

79  22  22 

999ft 

80  52  41 

3009 

Reiriiltis 

w. 

63    246 

9MB 

64  42  51 

9963 

66  22  37 

9S77 

68    2    4 

9591   i 

Antares 

E. 

36  53  58 

9S50 

35  13  54 

9564 

3334    9 

9577 

31  54  43 

9591 

Jupiter 

E. 

54  34  31 

9543 

52  54  18 

9968 

51  14  26 

9574 

49  34  55 

9580 

IR    Suit 

W. 

107  50  12 

9993 

109  20  34 

3005 

110  50  40 

9019 

112  20  29 

3030 

;  Venus 

w. 

88  19  43 

3083 

89  48  15 

aooe 

91  16  29 

3110 

92  44  37 

3193  ' 

Rexuliin 

w. 

76  14  44 

9065 

77  52  23 

9068 

79  29  46 

9881 

81    6  52 

9003 

Spica 

w. 

22  17  12 

9679 

23  54  30 

9888 

25  31  34 

98oa 

27    623 

9704 

Ajitares 

E. 

23  42  11 

9657 

22    4  34 

9670 

20  27  14 

9663 

18  50  11 

9005 

Jupiter 

E. 

41  22  29 

9064 

39  45     1 

9680 

38    7  54 

9805 

36  31    7 

9710 

a  Aqiiile 

E. 

80    8  30 

3400 

78  46  14 

3«1 

77  24  21 

3443 

76    2  53 

3465  ' 

19    Sen 

W. 

119  45  37 

3006 

121  13  53 

• 

3106 

122  41  55 

3)18 

124    9  43 

3180 

-  Veuus 

w. 

100    0  22 

3186 

101  26  48 

3198 

102  53    0 

3809 

104  18  58 

3991 

•  Reguhis 
Spica 

w. 

89    8  24 

9750 

90  43  58 

9161 

92  19  17 

9ni 

93  54  23 

9789 

w. 

35    8  53 

9757 

36  44  17 

9767 

38  19  28 

9778 

39  54  25 

9788  1 

Jupiter 
a  AquihB 

E. 

28  32  36 

9796 

2658    3 

9816 

25  23  56 

9638 

23  50  17 

9861 

E. 

69  22  17 

3B07 

68    339 

3696 

66  45  33 

3658 

65  28    1 

3601 

90    Spica 

W. 

47  46    1 

9635 

49  19  44 

9843 

50  53  16 

9669 

52  26  37 

1 

9861 

a  Aquile 

h. 

59    9  44 

9066 

57  56  10 

8831 

56  43  22 

9981 

55  31  24 

4033 

91     Spica 

W. 

60  10  40 

9000 

• 

61  42  59 

9908 

63  15    8 

8915 

64  47    8 

9888 

a  Aquils 

E. 

49  45  24 

4354 

48  39  21 

4434 

47  34  30 

4518 

46  30  54 
65    8  IVi 

4811 

Fonuilbant 

E. 

69  23  25 

3947 

67  58  11 

3961 

66  33  14 

9877 

8994 

•  Mara 

E. 

84  35  22 

9983 

8;)    5    1 

3001 

81  34  49 

3006 

80    4  46 

3015  1 

Saturn 

E. 

87  27  36 

9604 

85  55    9 

9901 

84  22  52 

9900 

82  50  44 

9016 

22    Spica 

W. 

72  24  59 

9054 

73  56    9 

9061 

75  27  11 

3966 

76  58    6 

9979 

Antares 

w. 

26  30  36 

9953 

28    1  48 

9050 

29  32  52 

9065 

31    3  49 

9070 

Pofnalfaaut 

E. 

58  10  26 

9386 

56  47  54 

9408 

55  25  46 

9431 

54    4    4 

3456  < 
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GREENWICH  MEAN  TIME. 

LUNAR  DI8TANC£a 

Id 

Star's  Name 

P.L. 

P.L. 

P.L. 

1 

P.L.   ; 

aod 

Noon. 

of 

I1P>* 

of 

vp. 

of 

IX>' 

Of 

22 

PositioD. 

Dur. 

Difll 

Dlit 

INff. 

1 

Mara 

£. 

7l  34'  52 

300 

77    5    7 

3099 

O        1       n 

75  a5  30 

3086 

7l    6    2 

3043  I 

Satiim 

E. 

81  18  46 

8993 

79  46  56 

9930 

78  15  15 

9936 

76  43  42 

9943 

a  Pegasi 

E. 

85  12  34 

3135 

63  45    7 

3143 

82  17  50 

3158 

80  50  43 

3150 

23 

Spica 

W. 

78  28  54 

9977 

79  59  a^S 

9963 

81  30    9 

9969 

83    036 

1 
9B93 

Antares 

W. 

32  34  39 

9976 

34    5  22 

9981 

35  35  58 

9966 

37    626 

9909  1 

Jupiter 

W. 

16  18    0 

3147 

17  45  13 

3199 

19  12  56 

3108 

20  41    2 

3088 

Foiualhaut 

E. 

52  42  50 

3480 

51  22    4 

3508 

50    1  49 

3537 

48  42    6 

3568  ' 

Mars 

£. 

66  40  41 

3074 

65  12    0 

3060 

63  43  26 

3966 

62  14  59 

3099 

Saturn 

E. 

69    7  57 

9973 

67  37  10 

9979 

66    6  31 

9964 

64  35  58 

9960  ' 

a  Pegasi 

E. 

73  37  37 

3903 

72  11  31 

3913 

70  45  37 

SKI9 

69  19  54 

3931 

1 

24 

Antares 

W. 

44  37  24 

3014 

46    7  19 

3019 

47  37    8 

3093 

49    6  52 

1 
3097  • 

Jupiter 

W. 

28    4  38 

3056 

29  33  39 

3066 

31    2  43 

3064 

32  31  49 

3054 

Mara 

£. 

54  54  34 

3191 

53  26  50 

3197 

51  59  13 

3133 

50  31  43 

3139 

1 

Saturn 

£. 

57    4  51 

3014 

55  34  56 

9019 

54    5    7 

9993 

52  35  23 

3098 

a  Pegaai 

E. 

62  14  20 

3987 

60  49  53 

3999 

59  25  40 

3319 

58    1  42 

S39S  , 

25 

Antares 

W. 

56  34  23 

3044 

58    3  41 

3047 

59  32  55 

3051 

61    2    5 

3053 

Jupiter 

W. 

39  57  20 

3056 

41  26  24 

3056 

42  55  28 

3056 

44  24  31 

3068 

Mara 

E. 

43  16    5 

3170 

41  49  20 

3176 

40  22  44 

3186 

38  56  17 

3199 

Saturn 

£. 

45    8    5 

9049 

43  38  53 

3053 

42    9  46 

3057 

40  40  44 

3061 

a  Peeasi 
a  Anetis 

E. 

51    6    1 

3405 

49  43  50 

3494 

48  22    1 

3445 

47    0  35 

3467 

£. 

91  38  14 

3069 

90    9  18 

3065 

88  40  26 

3069 

87  11  38 

3071 

1 

26 

Antares 

W. 

68  27  12 

3064 

69  56    6 

3065 

71  24  58 

3067 

72  53  48 

3069 

Jupiter 

W. 

51  49  24 

3063 

53  18  19 

3063 

54  47  14 

3065 

56  16    7 

3065  1 

Mara 

E. 

31  46  30 

3941 

30  21    9 

3954 

28  56    4 

3969 

27  31  16 

3965 

Saturn 

£. 

33  16  47 

3089 

31  48  15 

3086 

30  19  48 

3090 

28  51  26 

3096 

a  Arietis 

E. 

79  48  23 

3089 

78  19  52 

3084 

76  51  23 

3066 

75  22  56 

3066 

27 

Antares 

W. 

80  17  39 

3073 

81  46  23 

3071 

8:)  15    8 

3071 

84  43  53 

3970 

Jupiter 
a  Arietis 

W. 

63  40  28 

tfVDO 

65    9  20 

3065 

66  38  13 

3065 

68    7    6 

3064 

E. 

68    1     7 

3099 

66  32  48 

3093 

05    4  30 

3093 

63  36  12 

3004 

Aldebaran 

E. 

99  39  24 

3148 

98  12  13 

3148 

m  45    2 

3148 

95  17  50 

3147 

28 

Jupiter 

W. 

75  31  52 

3056 

77    0  55 

3054 

78  30    1 

3059 

79  59    9 

^  3049 

a  Aqiiiiee 

W. 

47  38  23 

4500 

48  40  56 

4518 

49  44  32 

4453 

50  49    6 

'  4301 

a  Arietis 

E. 

56  14  40 

3001 

54  46  19 

3090 

53  17  57 

3068 

51  49  33 

3067 

Aldelmran 

E. 

88    1  32 

3141 

^'M  12 

3138 

85    6  49 

3137 

83  39  24 

3134 

29 

a  Aqiiilw 

W. 

56  24  38 

4143 

57  33  58 

4103 

58  43  58 

4064 

59  54  35 

4099 

a  Arietis 

E. 

44  27    5 

3076 

42  58  28 

3075 

41  29  48 

3073 

40    1     5 

•3071 

Aldebaran 

E. 

76  21  34 

3190 

74  53  49 

3118 

73  26     1 

3114 

71  58    8 

3110 

Suff 

E. 

134  24    4 

3409 

133    1  58 

3404 

131  :)9  46 

3398 

130  17  27 

3393 

30 

a  Aquilse 

W. 

65  55  56 

3874 

67    9  42 

3817 

68  23  5() 

3691 

69  38  36 

3797 

Aldeljaniii 

E. 

64  ;i7  a3 

3089 

6:)    9  10 

3085 

61  40  42 

3060 

60  12    8 

3074 

1 

Suit 

E. 

123  24    G 

3356 

122    1     1 

3350 

120  37  47 

3341 

119  14  23 

3339 

I 
31 

a  Aquils 

W. 

75  57  57 

3680 

77  14  56 

3669 

78  32  16 

3650 

79  49  56 

3639 

1 

Aldebaran 

E. 

52  47  44 

3050 

51  18  33 

3045 

49  49  16 

3040 

48  19  53    3036  1 

1 

Sun 

E. 

112  14  41 

3989 

110  50    9 

3970 

109  25  23 

3950 

108    0  24 

3947 
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AUGUST,  187^. 


AT  GREENWICH  APPARENT  NOON. 


• 

•3 

1 

J 

g 

^ 

^ 

« 

s 

A 

** 

5 

«M 

«H 

C 

o 

>i 

>• 

e« 

CO 

Q 

1 

Wed. 

rimr. 

2 

Frid. 

3 

Sat. 

4 

&». 

5 

Mon. 

6 

Tues, 

7 

Wed. 

8 

Thur. 

9 

Frid.' 

10 

Sni. 

11 

Sun, 

12 

l\Ion. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sut. 

18 

Sun. 

19 

Moil. 

20 

Tiies. 

21 

Wed. 

22 

TImr. 

23 

Frid. 

24 

Sat. 

25 

Sun. 

26 

Moil. 

27 

Tnes. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

Sal. 

32 

THE  SUN'S 


Apparent 
RlglitAflCeniiioii. 

Diff.  for 
1  hoar. 

h      m       8 

8  46  51.08 
8  50  43.63 
8  54  35.58 

9.702 
9.G78 
9.653 

8  58  26.94 

9  2  17.72 
9     6    7.92 

9.629 
9.604 
9.580 

9    9  57.54 
9  13  46.58 
9  17  35.04 

9.555 
9.531 
9.507 

9  21  22.92 
9  25  10.21 
9  28  56.93 

9.483 
9.459 
9.435 

9  32  43.08 
9  86  28.67 
9  40  13.72 

9.412 
9.389 
9.36G 

9  43  58.23 
9  47  42.20 
9  51  25.64 

9.343 
9.321 
9.300 

9  55    8.57 

9  58  51.00 

10    2  32.95 

9.279 
9.259 
9.239 

10     6  14.41 
10     9  55.47 
10  13  36.07 

9.219 
9.200 
9.182 

10  17  16.25 
10  20  56.03 
10  24  35.44 

9.1&5 
9.149 
9.134 

10  28  14.49 
10  81  53.20 
10  35  31.58 
10  39    9.65 

9.120 
9.108 
9.092 
9.079 

10  42  47.42 

9.067 

Apparent 
DeoUnAtioii. 


N. 


// 


7  56  54.9 
7  41  33.5 
7  25  54.6 

7  9  58.8 
6  53  46.2 
6  37  17.0 

6  20  31.6 
6  3  30.4 
5  46  13.6 

5  28  41.7 
5  10  55.0 
4  52  53.7 

4  34  3S.2 
4  16  8.9 
3  57  25.9 

3  38  29.7 
3  19  20.7 
2  59  59.1 

2  40  25.4 
2  20  39.6 
2  0  42.2 

1  40  33.4 
1  20  13.5 
0  59  43.0 

0  38  2.0 
0  18  10.7 
9  57  9.6 

9  35  59.0 

9  14  39.1 

8  53  10.1 
8  31  32.4 


Diff.  for 
Ihoar. 


N.  8     9  46.3-54.59 


-38.01 
38.74 
39.46 

40.17 
40.8r 
41.55 

42.22 

42.88 
43.52 

44.14 

44.75 
45.35 

45.94 
46.57 
47.07 

47.61 
48.13 
48.65* 

49.16 
49.65 
50.13 

50.60 
51.05 
51.49 

51.92 
52.34 
52.75 

53.14 
53.52 
53.89 
54.25 


Semi- 
diameter. 


/« 


5  48.07 
5  48.20 
5  48.33 

5  48.46 
5  48.60 
5  48.74 

5  48.89 
5  49.04 
5  49.20 

5  49.36 
5  49.53 
5  49.70 

5  49.88 
5  50.06 
5  50.24 

5  50.43 
5  50.62 
5  50.81 

5  51.01 
5  51.21 
5  5141 

5  51.62 
5  51.83 
5  52.04 

5  52.25 

5  52.46 
5  52.67 

5  52.89 
5  53.10 
5  53.32 
5  53.54 


15  53.77 


Sidereal 
Time 

of  the 
8emi- 

difuneter 

the 

Herid- 

Ian. 


66.63 
66.54 
66.45 

66.86 
66.27 
66.19 

66.10 
66.01 
65.92 

65.84 
65.76 
65.68 

65.60 
65.52 
65.44 

65.37 
65.29 
65.22 

65.15 
65.08 
65.01 

64.95 
64.88 
64.82 

64.76 
64.70 
64.64 

64.59 
64.54 
64.49 
64.44 

64.40 


BqoatloDof 

Time, 

tohe 

added  to 


etUitraeted 

Apparent 
Time. 


m      fl 

6  2.44 
5  58.44 
5  53.85 

5  48.68 
5  42.92 
5  36.57 

5  29.65 
5  22.16 
5  14.08 

5  5.43 
4  56.20 
4  46.39 

4  36.01 
4  25.07 
4  13.59 

4  1.58 
3  49.03 
3  35.95 

3  22.35 
3  8.27 
2  53.71 

2  38.68 
2  23.19 
2    1J28 

150.95 
134.22 
1  17.11 

0  59.66 
0  41.87 
0  23.75 
0    5.32 


0  13.42   0,787 


Durror 

1  hoor. 


• 
0.154 

0.178 

0.203 

0.297 
0,2512 
0.276 

0.30O 
0.324 
0.34H 

0,372 
0.396 
0.420 

0.443 
0.466 
0.489 

0.512 
0.534 
0.555 

0.576 
0.596 
0.616 

0.635 
0.654 
0.67!2 

0.689 
0.705 
0.720 

0.734 
0.748 
0.762 
0.775 


yoTiL—Meaa  Time  of  the  Semhliameter  paaaing  may  be  found  by  anbtracting  0*.l8  from  the  Sidereal  Tlma. 
—  prefixed  to  the  lioorly  ehaoge  of  declination,  indioatea  that  north  declinatlona  are  decreaamg. 


ir. 
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AT  GREENWICH  MEAN  NOON. 

• 

M 
t 

S 

a 

1 

• 

1 

s 

e 

1 

THE  SUN'S 

Equation  of 

Time, 

tobe 

mbtraeted 

from 

Diff.fur 
Ibour. 

a 
0.154 

SidertfAi 

Time 

or 

KigbtAacenviun 

of 

ifean  8uu. 

Apparent 
lUsbtAficeiiiiioD. 

Diff.  for 
1  bour. 

a 
9.702 

ApparetU 
Declination. 

N.17  56  58.7 

Diff.foi 
1  bour. 

added  to 
Mean 
Time. 

Wed. 

1 

b     m       8 

8  46  50.10 

-38.01 

m       a 

6    2.46 

h     m       a 

8  40  47.64 

Thur. 

2 

8  50  42.66 

9.678 

17  41  37.3 

38.74 

5  58.47 

0.178 

8  44  44.19 

1  Frid. 

1 

3 

8  54  34.62 

9.053 

17  25  58.5 

39.46 

5  53.87 

0.203 

8  48  40.75 

!SaL 

4 

8  58  26.00 

9.029 

17  10    2.7  40.17 

5  48.70 

0.227 

8  52  37.30 

Sum. 

5 

9    2  16.80 

9.004 

16  53  50.1;  40.87 

5  42.94 

0.252 

8  56  33.86 

Mon. 

6 

9    6    7.02 

9.580 

16  37  20.9  41.55 

1 

5  36.60 

0.276 

9    0  30.42 

Tues. 

7 

9     9  56.66 

9.556 

16  20  35.5   42.22 

5  29.68 

0.300 

9    4  26.98 

Wed. 

8 

9  13  45.72 

9.532 

16     3  34.2   42.88 

5  22.19 

0.324 

9    8  23.53 

Tliiir. 

9 

9  17  ;I4.20 

9.508 

15  46  17.4  43.52 

5  14.11 

0.348 

9  12  20.09 

Frid. 

10 

9  21  22.10 

9.484 

15  28  45.5  44.14 

5     5.46 

0.372 

9  16  16.64 

Sat. 

11 

9  25    9.42 

9.400 

15  10  58.7.  44.75 

4  56.22 

0.396 

9  20  13.20 

Shh, 

12 

9  28  56.17 

9.436 

14  52  57.3 

45.35 

4  46.42 

0.420 

9  24    9.75 

Mod. 

13 

9  32  42.35 

9.413 

14  34  41.7    45.94 

4  36.04 

0.443 

9  28    6.31 

Tue«. 

14 

9  36  27.97 

9.390 

14  16  12.3  46.51 

4  25.10 

0.466 

9  32  •  2.87 

Wed. 

15 

9  40  13.05 

9.307 

13  57  29.3  47.07 

4  13.62 

0.489 

9  35  59.43 

Thur. 

16 

9  43  57.59 

9.344 

13  38  33.0;  47.61 

4     1.61 

0.512 

9  39  55.98 

Frid. 

17 

9  47  41.60 

9.322 

13  19  23.8,  48.14 

3  49.07 

0.534 

9  43  52.53 

Sot. 

18 

9  51  25.07 

9.301 

13     0     2.1   48.06 

3  35.98 

0.555 

9  47  49.09 

Skn. 

19 

9  55     8.03 

9.280 

12  40  28.2  49.17 

3  22.38 

0.576 

9  51  45.65 

Mon. 

20 

9  58  50.50 

9.200 

12  20  42.2  49.66 

3     8.30 

0.596 

9  55  42.20 

Tiien. 

21 

10    2  32.49 

9.240 

12     0  44.7  50.14 

2  53.73 

0.616 

9  59  38.76 

Wrd. 

22 

10    6  14.02 

9.221 

11  40  35.7j  50.61 

2  38.71 

0.635 

10    3  35.31 

Thur. 

23 

10    9  55.09 

9.202 

11  20  15.6   51.06 

2  23.22 

0.654 

10    7  31.87 

Frid. 

24 

10  13  35.73 

9.184 

10  59  44.9   51.50 

2    7.31 

0.672 

10  11  28.42 

Sat 

25 

10  17  15.95 

9.107 

10  39     3.7   51.93 

1  50.97 

0.689 

10  15  24.98 

oKII. 

26 

10  20  55.77 

9.151 

10  18  12.2  52.35 

1  34.24 

0.705 

10  19  21.53 

Mon. 

27 

10  24  35.22 

9.130 

9  57   10.9.52.76 

1   17.13 

0.720 

10  23  18.09 

Tuew. 

28 

10  S8  14.32 

9.122 

9  36     0.0  53.15 

0  59.68    0.734 

10  27  14.64 

Wed. 

29 

10  31  53.07 

9.108 

9  14  39.8  5:).53 

0  41.88;  0.748 

10  31  11.19 

Thun 

30 

10  35  31.50 

9.094 

8  53  10.5  53.$M) 

0  23.76    0.762 

10  35    7.74 ! 

Frid. 
Sfit 

XOIT.— 

31 
82 

10  39    9.62 
10  42  47.43 

9.081 
9.069 

■a  NooB  n 

8  31  32.6  54.26 
N.  8    9  46.3-54.G0 

0     5.32 

0.775 
0.787 

I  Noon. 

10  39     4.30 ' 
10  43     0.85 

0  13.42 

The  fl 

l«kliBm>if«r  tor  Urn 

lay  be  aMomed  the  ■ 

ame  oath 

at  ft»r  Apparent 

Diff.  for  1  bour. 
-l-9*.8565 

9 
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AUGUST,  18TT. 


in. 


1 

AT  GREENWICH  MEAN  NOON. 

> 

Day  of  the  Month. 

1 

1 

THE  SU> 

True  LONGITUDE. 

Diff.  for 
1  hoar. 

LATITUPK. 

Logarithm 

of  the 

Radius  Vector 

of  the 

Karth. 

Diff.  for 
Ihonr. 

1 
Mean  Time      i 

of 

Sidereal  Oh. 

A 

V 

1 

2 
3 

213 
214 
215 

129  16  28.2 

130  13  54.6 

131  11  22.2 

15  49.8 
13  16.1 
10  43.6 

143.57 
143.62 
14.3.67 

+6.65 
0.70 
0.70 

0.0063332 
.0062764 
.0062177 

-83.3 

240 
24.9 

h      m      •       < 

15  16  41.77 
15  12  45.86 
15     8  49.96 

4 
5 
6 

216 
217 
218 

132  8  51.1 

133  6  21.2 

134  3  52.6 

8  12.3 
5  42.2 
3  13.4 

143.73 
143.78 
143.83 

0.69 
0.64 
0.56 

.0061569 
.0060939 
.0060287 

25.8 
26.7 
27.6 

15     4  54.0') 
15    0  58.14 
14  57    2i23  , 

7 
8 
9 

219 
220 
221 

135     1  25.2 

135  58  58.9 

136  56  33.8 

0  45.9 
58  19.5 
55  54.2 

143.88 
143.93 
143.98 

0.46 
0.34 
0.21 

.0059614 
.0058919 
.0058201 

88.5 
89.4 
30.3 

14  53    6.31 
14  49  10.40 
14  45  14.49 

10 
11 
12 

222 
223 
224 

137  54    9.9 

138  51  47.2 

139  49  25.5 

53  30.1 
51     7.2 
48  45.5 

144.02 
144.07 
144.11 

-f0.08 

-0.06 

0.19 

.0057460 
.0056696 
.0055910 

31.3 
38.8 
33.1 

14  41   18.58 
14  37  22.67 
14  33  26.76 

13 
14 

;  15 

225 
026 
227 

140  47     4.9 

141  44  45.3 

142  42  26.7 

46  24.8 
44     5.0 
41  46.2 

144.16 
144.20 
144.25 

0.30 
0.40 
0.46 

.0055103 
.0054276 
.0053431 

34.0 
34.8 
35.6 

14  29  30.85 
14  25  34.94 
14  21  39.03 

16 
17 
18 

228 
229 
230 

143  40     9.2 

144  37  52.7 

145  35  37.4 

39  28.6 
37  12.0 
34  56.6 

144.20 
144.34 
144.38 

0.50 
0.51 
0.48 

.0052568 
.0051690 
.0050798 

36.3 
36.9 
37.4 

14  17  43.12 
14  13  47.21 

14    9  51.30 

1 

19 
20 
21 

231 
232 
233 

146  33  23.2 

147  31   10.2 

148  28  58.4 

32  42.2 
30  29.0 
28  17.1 

144.43 
144.48 
144.53 

0.42 
0.36 
0.25 

.0049893 
.0048977 
.0048051 

37.9 
38.4 

38.8 

14    5  55.39 
14     1  59.48 
13  58     3.57 

22 
23 
24 

234 
235 
236 

149  26  47.9 

150  24  38.8 

151  22  31.2 

26    6.5 
23  57.3 
21  49.6 

144.59 
144.65 
144  71 

.     0.15 
-0.03 
-fO.lO 

.0047115 
.0046171 
.0045221 

39.2 
39.5 
39.8 

13  54    7.66 
13  50  11.75 
13  46  15.84 

'  25 
26 
27 

237 
238 
239 

152  20  25.1 

153  18  20.6 

154  16  17.9 

19  43.4 

17  38.8 
15  35.9 

144.78 
144.85 
144.92 

0.24 
0.35 
0.46 

.0044263 
.0043297 
.0042323 

40.1 
40.3 
40.6 

13  42  19.93 
13  38  24.02 
13  34  28.12 

28 
29 
20 
81 

240 
241 
242 
243 

155  14  16.9 

156  12  17.8 

157  10  20.6 

158  8  25.4 

13  34.8 

11  35.6 

9  38.3 

7  43.0 

145.00 
145.06 
145.  IG 
145.24 

0.51 
0.57 
0.58 
0.57 

.0041340 
.0040348 
.0039347 
.0038336 

41.0 
41.5 
48.0 
48.4 

13  30  32i21 
13  26  36.30 
13  22  40.40 
13  18  44.49 

32 

244 

159     6  32.2 

5  49.7 

145.32 

-0.53 

0.0037312 

-42.9 

13  14  4a57 

VOTR: A 

com&pood»  to  the  tn 

M  aquiiioz  of  tJ 

M  d«t«.  V 

lo  the  fiMa>»  • 

quhioz  of  Janoa] 

ryOJ. 

1 

Dlfil  Cor  1  hour. 
— ©■.889H 
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GREENWICH  MEAN  TIME. 

• 

1 

• 

1 

- 

THE 

MOON'S 

SBHIOIAHSTSK. 

HORIZOHTAI 

,    PARALLAX. 

MERIDIAN  PAIIAOK. 

AGIC. 

Ifidni^i. 

Noon. 

Diff.  for 
Ibonr. 

Midnight. 

Diir.  for 
1  hoar. 

Diff.  for 
Ihonr. 

Koon. 

1 

2 
8 

15    12.3 

15  24.4 
15  38.4 

15  18.0 
15  31.2 
15  45.9 

55  41.3 

56  25.9 

57  17.3 

+l!70 
2.01 
2.86 

1       II 

56    2.7 

56  50.9 

57  44.9 

+1.86 
2.15 
2.33 

h      m 

17  30.6 

18  20.5 

19  15.7 

m 

1.98 
2.19 
2.41 

d 

21.6 
22.6 
23.6 

4 
5 
6 

15  53.6 

16  9.0 
16  23.3 

16     1.4 
16  16.4 
16  29.5 

58  13.2 

59  9.9 

60  2.3 

2.38 
2.31 
2.02 

58  41.8 

59  36.9 

60  25i2 

2.37 
2.19 
1.78 

20  15.8 

21  19.3 

22  23.3 

2.60 
2.67 
2.63 

24.6 
25.6 
26.6 

7 
8 
9 

16  34.9 
16  42.4 
16  44.9 

16  39.3 
16  44.3 
16  44.0 

60  44.9 

61  12.5 
61  21.4 

1.50 
+0.78 
-0.05 

61     0.8 
61  19.4 
61  18.3 

1.16 
+0.37 
-0.46 

23  25.1 

6 
0  23.1 

2.50 
2.33 

27.6 

28.6 

0.3 

10 
11 
12 

16  41.9 
16  34.0 
16  22.2 

16  38.5 
16  28.4 
16  15.3 

61  10.4 
60  41.3 
59  58.1 

0.86 
1.54 
2.02 

60  57.9 
60  21.1 
59  32.9 

1.22 
1.81 
2.18 

1  17.3 

2  8.5 
2  58.1 

2.19 
2.09 
2.05 

1.3 
2.3 
3.3 

18 
14 
15 

16    8.0 
15  53.0 
15  38.3 

16    0.5 
15  45.5 
15  31.4 

59    6.1 
58  10.9 
57  17.0 

2.27 
2.30 
2.17 

58  38.5 
57  43.6 
56  51.6 

2.31 
2.25 
2.06 

3  47.3 

4  37.4 

5  28.9 

2.06 
2.11 
2.18 

4.3 
5.3 
6.3 

16 
17 
18 

15  24.9 
15  13.2 
15    3.6 

15  18.8 

15    ai 

14  59.5 

56  27.6 
55  44.8 
55    9.4 

1.93 
1.63 
1.32 

56     5.3 
55  26.2 
54  54.6 

1.78 
J. 48 
1.16 

6  22.0 

7  16.0 

8  9.8 

2.24 
2.26 
2.22 

7.3 

8.3 
9.3 

19 
20 
21 

14  56.0 
14  50.5 
14  46.8 

14  53.0 
14  48.4 
14  45.6 

54  41.6 
54  21.2 
54    7.7 

1.00 
0.70 
0.43 

54  30.5 
54  13.6 
54     3.3 

0.85 
0.56 
0.30 

9    2.1 

9  51.8 

10  38.5 

2.13 
2.01 
1.88 

10.3 
11.3 
12.3 

22 
23 
24 

14  44.8 
14  44.3 
14  45.3 

14  44.4 
14  44.7 
14  46.3 

54    0.4 
58  58.7 
54    2.3 

-0.18 

+0.04 

0.25 

53  58.9 

53  59.9 

54  6.0 

-0.07 

+0.15 

0.36 

11  22.3 

12  3.8 
12  43.8 

1.77 
1.69 
1.64 

13.3 
14.3 
15.3 

25 
26 
27 

l4  47.7 
14  51.5 
14  57.0 

14  49.4 

14  54.0 

15  0.3 

54  11.0 
54  25.1 
54  45.0 

0.48 
0.70 
0.06 

54  17.4 
54  34.3 
54  57.3 

0.59 
0.83 
1.09 

13  23.1 

14  2.7 
14  43.8 

1.64 
1.67 
1.76 

16.3 
17.3 
18.3 

28 
29 
SO 

81 

1 

15    4.0 
15  12.9 
15  28.6 
15  36.0 

15    8.3 
15  18.0 
15  29.6 
15  42.6 

55  11.2 

55  43.9 

56  23.1 

57  8.3 

1.22 
1.50 
1.76 
2.00 

55  26.7 

56  2.7 

56  45.0 

57  32.8 

1.36 
1.63 
1.89 
2.08 

15  27.6 

16  15.0 

17  6.7 

18  3.2 

1.90 
2.07 
2.26 
2.44 

19.3 
20.3 
21.3 
22.3 

82 

15  49.5 

15  56.5 

57  58.1 

+2.14 

58  24.0 

+2.17 

• 

19    3.4 

2.56 

23.3 

1 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Iloiir. 


0 

1 

2 
3 
4 
5 
(> 
7 
8 

y 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1<> 

17 

18 

19 

20 

21 

22 

23 

24 


Right  AHceiiAioii. 


Diff. 
for  1  ni. 


Declination. 


Diff. 
for  1  m. 


WEDNESDAY  1. 


b     m 

1  38 
I  40 
1  42 
1  44 
I  46 
1  48 
1  50 
I  52 
I  54 
1  56 

1  58 

2  0 
2  2 
2 
2 
2 
2 


5 

7 

9 

II 


2  13 
2  15 


2 
2 


J7 
19 


2  21 
2  23 
2  25 


56.13 
54.21 
52.64 
51,43 
50.58 
50.11 
50.01 
50.29 
50.95 
52.00 
53.4J 
55.28 
57.52 
0.17 
3.22 
6.68 
10.56 
14.87 
19.60 
24.76 
1^.35 
36.38 
42.a5 
49.77! 


B 

1.9651 
1.9709 
1.9768 
1.9828 
1.9890 
1.9952 
2.0015 
9.0078 
3.014-2 
2.0907 
2.0-273 
2.0340 
2.0407 
2.0475 
2.0543 
2.0612 
2.0682 
2.0753 
2.0824 
2.0896 
2.096i 
2.1042 
2.1116 
9.1191 


N. 


N. 


o         / 

5  0 
5  13 
5  25 
5  38 

5  51 

6  3 
6  16 
6  28 
6  40 

6  53 

7  5 
7  17 
7  29 

7  41 

7  r3 

8  5 

8  17 
8  29 
8  41 

8  52 

9  4 
9  15 
9  27 
9  38 


32.7 
17.2 
58.6 
36.9 
11.9 
43.6 
11.9 
36.8 
58.1 
15.8 
29.8 
40.1 
46.6 
49.2 
47.8 
42.4 
32.9 
19.1 

1.0 
38.61 
11.7 
40.3 

4.3 
23.5 


THUllSDAY  2. 


12.767 
12.716 
12.664 
12.611 
12.556 
12.500 
12.443 
12.385 
12.325 
12.264 
12J«)2 
12.140 
12.076 
1*2.010 
11.943 
11.876 
11.806 
11.734 
11.662 
11.589 
11.514 
11.438 
11.360 
11.261 


2  27  57.14 

2.1265 

N.19  49  38.0 

1J.202 

2  30    4.96 

2.I34I 

20    0  47.7 

11.120 

2  32  13.23 

2.1417 

20  11  52.4 

11.036 

2  :34  21.96 

2.1493 

20  22  52.0 

10.951 

2  36  31.15 

2.1571 

20  33  46.5 

10.865 

2  38  40.81 

2.1649 

20  44  35.8 

10.777 

2  40  50.94 

2.1727 

20  55  19.8 

10.688 

2  43    1.54 

2.1806 

21    5  58.4 

10.598 

2  45  12.61 

2.1884 

21  16  31.5 

10.506 

2  47  24.15 

2.1963 

21  26  59.1 

10.412 

2  49  36.17 

2.2044 

21  37  21.0 

10.317 

2  51  48.68 

2.2J96 

21  47  37.2 

10.221 

2  54     1.68 

2.2207 

21  57  47.5 

10.122 

2  5ii  15.16 

2.2287 

22    7  51.9 

\ojm 

2  58  29.13 

2.2368 

22  17  50.2 

9.921 

3    0  43.58 

2.2450 

22  27  42.4 

9.818 

3    2  .58.53 

2.2533 

22  37  28.4 

9.713 

3    5  13.98 

2.2616 

22  47    8.0 

9.607 

3    7  2J>.92 

2.2698 

22  56  41.2 

9.499 

3    9  46.36 

2.2782 

2;i    6    7.9 

9.390 

3  12    3.30 

2.2865 

23  15  28.0 

9.278 

3  14  20.74 

2.2948 

23  24  41.3 

9.165 

3  16  38.68 

2J)032 

23  a3  47.8 

9.051 

3  18  57.12 

2<.3I16 

23  42  47.4 

9.936 

3  21  16.07 

2.3200 

N.23  51  40.1 

8.819 

Honr, 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Kijiht  Aaoennioii. 


Diff. 
for  1  m. 


Deolimtion. 


Difl: 
forlm. 


h     m 

3  21 
3  23 
3  25 

28 
30 
32 

a5 

3  37 
3  40 
42 
44 
47 
3  49 
3  52 
3  54 
3  57 
3  59 
1 


3 
3 
3 
3 


3 
3 
3 


4 
4 
4 
4 
4 
4 
4 


4 

6 

9 

11 

14 

16 


FRIDAY  8. 


NJ23 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 

N.26 


B 

B 

iao7 

9.3200 

35.52 

9.3263 

55.47 

9.3367 

15.93 

2.3459 

36.89 

2.3536 

58.:^ 

2.3620 

20.33 

2.3703 

42.80 

9.3787 

5.77 

9.3871 

29.25 

9.3855 

53.23 

9.4038 

17.70 

2.4190 

42.67 

9.4903 

8.14 

9.4986 

34.10 

9.4368 

0.55 

9.4449 

27.49 

9.4530 

54.91 

9.4611 

22.82 

9.4692 

51.21 

9.4771 

20.07 

9.4850 

49.41 

9.4999 

19.22 

9.5007 

49.49 

9.5064 

51  40.1 

0  25.7 

9    4.0 

17  35.0 

25  58.6 

34  14.7 
42  23.1 
50  23.8 
58  16.7 

6    1.7 
13  38.7 

21  7.6 
28  28.2 

35  40.5 
42  444 
49  39.7 
56  26.4 

3    4.4 

9  33.5 

15  53.7 

22  4.9 
28  GJ^ 
33  59.7 
39  402 


SATURDAY  4. 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 


19 
21 
24 
26 
2J) 
32 
34 
37 
39 
42 
44 
47 
50 
52 
55 
57 
0 
3 
5 
8 
11 
13 
16 
19 
21 


20.23 
51.42 
23.07 
55.16 
27.69 

0.66 
34.06 

7.88 
42.12 
16.78 
51.84 
27.30 

3.16 
39.40 

iao2 

53.00 
30.35 

8.05 
46.10 
24.49 

3J20 
42.23 
21.57 

1.22 
41.16! 


9.5161 

9.5837 

9.5319 

9.53&5 

9.5458 

9.5531 

9.5602 

9.5672 

2.5742 

9.5810 

9.5877 

9.5943 

9.6008 

9.6072 

9.6133 

9.6194 

9.6954 

9.6313 

9.6370 

9X495 

9.6478 

9.6531 

9.6582 

2.6639 

9.6680 


N.26 
26 
26 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
28 
28 
28 
28 

N.28 


45  17J2 

50  41.7 

55  56.6 
1  1.7 

5  57.0 
10  42.5 
15  17.9 
19  4a2 
23  58.3 
28  32^ 
31  57J 
35  41.7 
39  15.2 
42  38.1 
45  50.2 
48  51.5 

51  42jA 
54  21^; 

56  49i> 
59    7.2 

1  ia4 

3  8.3 

4  51.9 

6  24.1 

7  44.8 


M 

8.819 

8JI0O 

8.578 

8.455 

8.331 

8.904 

6.076 

7.947 

7.816 

7.683 

7.549 

7.419  ' 

7.974 

7.135  I 

6.993 

6.860 

6.706 

6.556 

6.411 

6.962 

6.116 

6.967 

6.809 

5.646 


6.487 
6.3W 
5.167 
5.004 
4.840 
4.674 
4.506 
4.337 
4.167 
3JI06 
S.8U 
3.646 
3.470 
9.999 
S.U9 
9J09 
9.780 
9.666 
9.381 
9096 
9.000 
1.891 
1.630 
1.441 
IJHO 
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AUGUST,  1877. 


vn. 


• 

^ 

GREENWICH  MEAN  TIME. 

< 

THE  MOON'S  BIGHT  ASCENSTON  AND  DECLINATION. 

Hour. 

RightAsoenaioD. 

DIff. 
forlm. 

Declination. 

Diir. 
for  1  m. 

Hour. 

Bight  AaoenaiOD. 

Difr. 

forlm. 

BeoUnatlMi. 

DiJL 
forlm. 

THURSDAY  9. 

SATUBDAY  11. 

b     m      B 

• 

O          1          II 

// 

b     m      • 

A 

O          1          ti 

ti 

0 

9  34  33.22 

9.4194 

N.15  27  36.5 

15.449 

0 

11  24  22.08 

9.1907 

N.  1  55  22.^ 

nsn 

1 

9  36  57.78 

2.4063 

15  12    7.0 

15.539 

1 

11  26  33.44 

9.1880 

1  37  48.7 

17.509 

2 

9  39  21.98 

9.4003 

14  56  31.8 

15.633 

2 

11-28  44.64 

9.1853 

1  20  15.0 

I7J57 

3 

9  41  45,82 

9.3943 

14  40  51.0 

15.796 

3 

11  30  55.68 

9.1897 

1    2  41.8 

17.647 

4 

9  44    9.30 

9.3883 

14  25    4.7 

15.815 

4 

11  33    6.57 

2.1803 

0  45    9.3 

17.536 

5 

9  46  32.42 

9.3824 

14    9  13.2 

15.902 

5 

11  35  17.32 

9.1780 

0  27  37.5 

17J» 

6 

9  48  55.19 

9.3766 

13  53  16.5 

15.987 

6 

11  37  27.f«3 

9.1757 

N.  0  10   e,6 

17.507 

7 

9  51  17.61 

3.3708 

13  37  14.8 

16.069 

7 

1 1  39  38.40 

2.1735 

S.  0    7  23.3 

17.489 

8 

9  53  39.69 

9.3651 

13  21     8.2 

16.150 

8 

11  41  48.75 

2.1715 

0  24  52.1 

17.470 

9 

9  56     1.42 

9.3583 

13    4  56.8 

16J998 

9 

11  43  58.98 

2.1095 

0  42  19.7 

17.449 

10 

9  58  22.81 

9.3537 

12  48  40.8 

16.304 

10 

11  46    9.09 

2.1075 

0  59  4ao 

17.49? 

11 

10    0  43.86 

9.3480 

12  32  20.3 

16.377 

11 

11  48  19.08 

2.1656 

1   17  10J9 

17.403 

12 

10    3    4.57 

9.3494 

12  15  55.5 

16.448 

12 

11  50  28.96 

2.1038 

1  34  34^) 

I7J77 

13 

10    5  24.95 

9.3370 

11  59  26.5 

16.517 

13 

1 1  52  38.74 

2.1692 

1  51  56.1 

17J48 

14 

10    7  45.01 

9.3316 

11  42  53.4 

16.584 

14 

1 1  54  48.43 

2.1607 

2   9  lai 

17.318 

15 

10  10    4.74 

9.3969 

11  26  16.4 

16.648 

15 

11  56  58.02 

2.1.591 

2  26  34.3 

17.997 

16 

10  12  24.15 

9.3309 

1 1     9^.6 
10  52  51.1 

16.711 

16 

11  59    7.52 

2.1577 

2  43  50.6 

17.955 

J7 

10  14  43.25 

9.3157 

16.771 

17 

12    1  16.94 

2.1564 

3    1     4i* 

17.331 

18 

10  17    2.03 

9.3104 

10  36    3.1 

16.828 

18 

12    3  26.29 

2.1559 

3  18  17.1 

17.1ft 

19 

10  19  20.50 

9.3053 

10  19  11.7 

16.883 

19 

12    5  35.56 

2.1540 

3  35  27.1 

17.147 

20 

10  21  38.67 

9.3003 

10    2  17.1 

16.037 

20 

12    7  44.77 

2.1589 

3  52  34.8 

17.107 

21 

10  23  56.54 

9.2953 

9  45  19.3 

16.988 

21 

12    9  53.91 

2.1518 

4    9  40.0 

17JM6 

22 

10  26  14.11 

9.2904 

9  28  18.5 

17.037 

22 

12  12    2iH) 

2.1509 

4  26  42:7 

17UXH 

23 

10  28  31.39 
FR 

9.9856 
IDA^ 

N.  9  11  14.8 
'  10. 

17.084 

23 

12  14  12.02 
SUl 

2.1501 

8.  4  43  42L9 
r  12. 

10.980 

0 

10  30  48.38 

9.9808 

N.  8  54    8.4 

17.198 

0 

12  16  21.01 

9.1404 

8.  5    0  403 

10J34 

1 

10  33    5.09 

9.2709 

8  36  59.4 

17.171 

1 

12  18  29.95 

9.1488 

5  17  34.9 

10.887 

2 

10  35  21.52 

9.9715 

8  19  47.9 

17.919 

2 

12  20  38.86 

2.1480 

5  34  2a7 

10.838 

3 

10  37  37.67 

9J9668 

8    2  34.0 

17.950 

3 

12  22  47.73 

9.1476 

5  51  15.5 

10.787 

4 

10  39  53.55 

9.9095 

7  45  17.9 

17J98S 

4 

12  24  56.57 

2.1472 

6    8    1.2 

10.736 

5 

10  42    9.17 

9.9589 

7  27  59.8 

17.318 

5 

12  27    5.39 

2.1468 

6  24  4a8 

10.683 

6 

10  44  24.53 

9.9538 

7  10  39.7 

17.351 

6 

12  29  14.19 

2.1466 

6  41  23.2 

I0.0« 

7 

10  46  :i9.6;) 

9.9496 

6  53  17.7 

17.381 

7 

12  31  22.98 

9.1464 

6  57  59.3 

10.579 

8 

10  48  54.48 

9.9456 

6  a5  54.0 

17.407 

8 

12  33  31.76 

9.1463 

7  14  31.9 

16.514 

9 

10  51    9.09 

9.9415 

6  18  28.8 

17.439 

9 

12  35  40.53 

9.1409 

7  31     1.0 

10.456 

10 

10  53  23.46 

9.9975 

6    1    2.1 

17.456 

10 

12  37  49.30 

9.1409 

7  47  26.5 

10.394 

11 

10  55  37.59 

9.9336 

5  43  34.1 

17.478 

11 

12  39  58.08 

9.1403 

8    3  48.3 

10JI39 

12 

10  57  51.49 

9.9998 

5  26    4.8 

17.497 

12 

12  42    6.86 

2.1405 

8  20    &4 

10.909 

13 

11     0    5.16 

9.9960 

5    8  34.5 

17.513 

13 

12  44  15.66 

9.1406 

8  36  20.6 

10404 

14 

11    2  18.61 

3.9994 

4  51    a2 

17.599 

14 

12  46  24.48 

9.1471 

8  52  30.9 

16.138 

15 

11     4  31.85 

9.9189 

4  33  31.0 

17.549 

15 

12  48  33.31 

9.1474 

9    8  37J2 

10w07I 

16 

11    6  44.88 

9.9154 

4  15  .58.1 

17.553 

16 

12  50  42.17 

9.1479 

9  24  39.4 

I&009 

17 

11    8  57.70 

9.9119 

3  58  24.6 

17.509 

17 

12  52  51.06 

9.1485 

9  40  37.4 

15.939 

18 

11  U  10.31 

9.9065 

3  40  50.6 

17.670 

18 

12  54  59.99 

9.1499 

9  56  31.2 

15.861 

19 

11  13  22.72 

9.9053 

3  23  16.2 

17.575 

19 

12  57    8.96 

9.1498 

10  12  20.7 

16.787 

20 

11   15  34.95 

9.9093 

3    5  41.6 

17.577 

20 

12  59  17.97 

9.1605 

10  28    5.7 

15.719 

21 

11   17  47.00 

9.1993 

2  48    6.9 

17Ji79 

21 

13    1  27.02 

9.1513 

10  43  46.2 

15^037 

22 

11  19  58.87 

1  9.1963 

2  30  32. 1 

17.579 

22 

13    3  36.13 

9.1599 

10  59  22.1 

15.900 

23 

11  22  10.5(i 

9.1934 

2  12  57.4 

17.577 

23 

13    5  45.29 

9.1539 

11  14  53.4 

15.409 

24 

11  24  22.08 

9.1907 

N.  1  55  22.9 

17.579 

24 

13    7  54.51 

9.1549 

8.11  30  20.0 

16.403 
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AUGUST,  1877. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

iUerht  AiioeiiBioii. 

Diff. 
forlm. 

Becliimtioo. 

forlm. 

Hour. 

Bight  Aaoensiim. 

Dlit 
farlm. 

1 

1 
Dim 

fbrlm. 

1 

FRIDAY  17. 

• 

SUNDAY  19. 

, 

h     m      B 

B 

O         t         II 

// 

h    m      s 

s 

O         t          If 

n 

0 

16  44    a88 

SJ«d9 

S.27  32  13.2 

3.487 

0 

18  35    5.70 

9.9563 

S.27  29  aS.8 

3.481 

1 

16  46  24.18 

Q.3384 

27  35  38.5 

3.346 

1 

18  37  20.97 

9^2598 

27  26    2.9 

3.615 

2 

16  48  44.49 

9.3386 

27  38  54.7 

3.195 

2 

18.39  36.03 

9.9499 

27  22  22.0 

3.748 

3 

16  51     4.81 

0.3387 

27  42     1.9 

3.045 

3 

18  41  .50.87 

9.9455 

27  18  33.1 

3.881 

4 

16  5!)  25.13 

9.3387 

27  45    0.1 

9.895 

4 

18  44    5.49 

9.9417 

27  14  3a3 

4jOI4 

5 

16  55  45.45 

9.3387 

27  47  49.3 

2.746 

5 

18  46  19.87 

9.S378 

27  10  31.5 

4.146 

6 

16  58    5.77 

3.3386 

27  50  29,6 

9.596 

6 

18  48  34.02 

93339 

27    6  18.8 

4.2n 

7 

17    0  26.08 

9.3383 

27  53    0.8 

9.445 

7 

18  50  47.94 

9Ji300 

27     1  58.3 

4.406 

8 

17    2  46.37 

9.3379 

27  55  23.0 

9.995 

8 

18  53    1.62 

9.9S59 

26  57  30.1 

4J53S 

9 

17    5    6.63 

2.3375 

27  57  36.2 

9.145 

9 

18  55  15.05 

9.9918 

26  52  54.1 

4.664 

10 

17    7  26.87 

9.3371 

27  59  40.4 

1.995 

10 

18  57  28.24 

9.9178 

26  48  ia4 

4.799 

IJ 

17    9  47.08 

9.3305 

28     1  35.6 

1.846 

11 

18  59  41.18 

9.9137 

26  43  19.1 

4.916 

12 

17  12    7.25 

9.33Se 

28    3  21.9 

1.096 

12 

19    1  53.88 

9.9006 

26  38  20.2 

5JM5 

13 

17  14  27.38 

9.3351 

28    4  59.1 

1.546 

13 

19    4    6.32 

9.9059 

26  33  ia7 

5.171 

14 

J7  16  47.46 

9.3343 

28    6  27.4 

1.397 

14 

19    6  18.51 

9.9010 

26  27  59.7 

5.995 

J5 

17  19    7.49 

9JI333 

28    7  4a7 

1.947 

15 

19    8  30.44 

9.1967 

26  22  38.3 

5.418 

'    16 

17-21  27.46 

9.3393 

28    8  57.1 

1.098 

16 

19  10  42.11 

9.1993 

26  17    9.5 

5.549 

1    17 

17  23  47.37 

9.3313 

28    9  58.5 

0.949 

17 

19  12  5;).51 

9.1876 

26  11  .3.3.3 

5.664 

18 

17  26    7.22 

9.3309 

28  10  51.0 

0.801 

18 

19  15    4.65 

9.1834 

26    5  49.8 

5.7t« 

19 

17  28  26.99 

9.3989 

28  11  34.6 

0.659 

19 

19  17  15.52 

9.1789 

25  59  59.0 

5.907 

20 

17  30  46.68 

9.3875 

28  12    9.3 

0.504 

20 

19  19  26.12 

9.1745 

25  54     1.0 

6dOS8 

21 

17  33    6.29 

9.3961 

28  12  35.1 

0.356 

21 

19  21  3a46 

9.1700 

25  47  55.9 

6.144 

22 

17  35  25.81 

9.3945 

28  12  52.0 

0.908 

22 

19  23  4a52 

9.1654 

25  41  43.7 

6.283 

23 

17  37  45.23 
SATl 

9.3998 

URDJ 

S.28  13    0.1 
LY  18. 

-0.061 

23 

19  25  56.31 
MO 

9.1008 

NDAl 

a25  35  24.4 
ir20. 

6J8t  1 

1 

1 

0 

17  40    4.55 

9.9911 

S.28  12  59.3 

•H).087 

0 

19  28    5.82 

1  9.1S02 

S.25  28  58.01 

6.498  1 

1 

17  42  23.76 

9.3193 

28  12  49.7 

0.933 

1 

19  30  15.05 

9.1515 

25  22  24.7 

IIj613 

2 

17  44  42.87 

2.9176 

28  12  31.3 

0.379 

2 

19  32  24.00 

9.1468 

25  15  44.5 

6.727 

3 

17  47    1.87 

2.3157 

28  12    4.2 

0.5S5 

3 

19  34  32.67 

9.1429 

25    8  57.5 

8.840 

4 

17  49  20.75 

9.3196 

28  11  28.3 

0.671 

4 

19  36  41.06 

9.1374 

25    2    3.7 

6J53 

5 

17  51  39.50 

9J114 

28  10  43.7 

0.816 

5 

19  38  49.16 

9.1387 

24  55    3ii 

7.065 

6 

17  53  58.12 

9.3099 

28    9  50.4 

0.961 

6 

19  40  56.98 

9.1279 

24  47  55.9 

7J77 

7 

17  56  16.61 

9.3009 

28    8  48.4 

1.105 

7 

19  43    4.51 

9.1939 

'24  40  42.0 

7.987 

8 

17  58  34i)5 

9.3045 

28    7  37.8 

1.949 

6 

19  45  1 1.76 

9.1184 

24  33  21.5 

7J96 

9 

18    0  53.15 

9..'»91 

28    6  18.5 

IJ303 

9 

19  47  18.72 

9.1136 

24  25  54.5 

7.504 

10 

18    3  11.20 

9.9996 

28    4  50.6 

IJOR 

10 

19  49  2.5.39 

2.1067 

24  18  21.0 

7^02 

11 

18    5  29.10 

9.9970 

28    3  14.2 

una 

11 

19  51  31.77 

2.1099 

24  10  41.1 

7.718 

12 

18    7  4a84 

9.9943 

28     1  29.3 

1.890 

12 

19  53  37.86 

2.0909 

24    2  54.8 

7.894  ' 

13 

18  10    4.42 

9.2916 

27  59  35.8 

1.969 

13 

19  55  43.67 

9.0M3 

23  55    2.2 

7.996 

14 

18  12  21.83 

9.9587 

27  57  3a9 

9.103 

14 

19  57  49.18 

9U)8»4 

23  47    3.4 

6UKS 

15 

18  14  39.06 

9J2858 

27  55  23J> 

2JM3 

15 

19  59  54.40 

9.0846 

23  38  58.3 

8.136 

16 

18  16  56.12 

9.9896 

27  53    4.7 

9.383 

16 

20    1  59.33 

9.0797 

23  30  47.1 

6408 

17 

18  19  13.00 

941797 

27  50  37.5 

9jm 

17 

20    4    3.97 

9.0749 

23  22  29.8 

B.'nO  ; 

16 

18  21  29.6y 

9J9766 

27  48    2.0 

9MI 

18 

20    6    8.32 

9.0701 

23  14    &4 

6.440  ; 

19 

18  23  4ai9 

9.S734 

27  45  18.2 

9.799 

19 

20    8  12.38 

9.06S2 

23    5  37.0 

&636 

!  20 

18  26    2.50 

9.9709 

27  42  26.1 

9.937 

20 

20  10  16w]5 

9.0603 

2257    1.8 

8.696 

21 

18  28  18.61 

9.9668 

27  39  25.8 

3.073 

21 

20  12  19.62 

9.0564 

22  48  20.7 

6.733 

22 

18  30  34.51 

9.9633 

27  36  17.3 

3.910 

22 

20  14  22.80 

9UI607 

22  39  33.8 

8L830 

23 

18  32  50.21 

9.9399 

.27  33    0.6 

3JM6 

23 

20  16  25.70 

9J>459 

29  30  41.1 

6J26 

24 

18  35    5.70 

9.9963 

S.27  29  35.8 

3.481 

24 

20  18  2a31 

9.0411 

S.22  21  42.7 

tiMl 
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AUeUST,  1877. 


XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RiglitAfioeniiion. 

Diff. 
for  1  m. 

Deolioation. 

Diffl 
forlm. 

Hoar. 

Right  Asoenaion. 

forlm. 

DttdinatioD. 

1 

1 

DUL 
forlm. 

( 

SATURDAY  25. 

MONDAY  27. 

h     m      B 

B 

0      1      » 

// 

h    m      • 

• 

0  _  '      " 

«t 

0 

23  17    7.12 

1.7556 

S.  2  53  13.4 

14.035 

0 

0  42  19.12 

1.8919 

N.  8  22    0.4 

13.797 

1 

2li  18  52.46 

1.7556 

2  39  10.9 

14.048 

1 

0  44    8.46 

1.8949 

8  35  47.5 

13.773 

2 

2:}  20  37.79 

1.7554 

2  25    7.7 

14.060 

2 

0  45  58.02 

1.8S73 

8  49  33.1 

13.748 

3 

23  22  23.11 

1.7559 

2  11    3.7 

14.079 

3 

0  47  47.75 

1.8305 

9    3  17.2 

13.799 

4 

23  24    8.42 

1.7553 

1  56  59.0 

14.083 

4 

0  49  37.68 

1.8338 

9  16  59.7 

13.6»4 

5 

23  25  53.73 

1.7553 

1  42  53.7 

14.093 

5 

0  51  27.81 

1.8379 

9  30  40.5 

13.665 

6 

23  27  39.05 

1.7554 

1  28  47.8 

14.109 

6 

0  53  18.15 

1.8407 

9  44  19.5 

13.636 

7 

23  29  24.38 

1.7555 

1  14  41.4 

14.111 

7 

0  55    8.70 

1.8449 

9  57  56.7 

13UI05 

8 

23  31    9.71 

1.7556 

1     0  34.5 

14.119 

8 

0  56  59.46 

1.8478 

10  11  32.1 

13.574 

y 

23  32  55.05 

1.7558 

0  46  27.1 

14.197 

9 

0  58  50.44 

1.8516 

10  25    5.6 

13.649 

10 

23  34  40.41 

1.7569 

0  32  19.3 

14.136 

10 

1    0  41.64 

1.8553 

10  38  37.2 

13.569 

11 

23  m  25.80 

1.7567 

0  18  11.2 

14.138 

11 

1    2  33.07 

1.8591 

10  52    6.7 

13.475 

12 

23  38  11.21 

1.7571 

S.  0    4    2.7 

14.143 

12 

1    4  24.73 

1.8699 

11    5:U.2 

13.441 

13 

23  39  56.65 

1.7677 

N.  0  10    6.0 

14.147 

13 

1    6  16.62 

1.86G9 

11  18  59.6 

13.405 

14 

23  41  42.13 

1.7583 

0  24  14.9 

14.151 

14 

1     8    8.76 

1.8710 

11  32  22.8 

ixai» 

15 

23  43  27.65 

1.7590 

0  .38  24.1 

14.154 

15 

1  10     1.14 

1.8751 

11  45  4a8 

13.331 

16 

23  45  13.21 

1.7598 

0  52  i^U 

14.156 

16 

1  11  5:3,77 

1.8793 

11  59    2.6 

13.993 

17 

23  46  58.82 

1.7606 

1    6  42.8 

14.157 

17 

1  13  46.65 

1.8836 

12  12  19.0 

13.253 

18 

23  48  44.48 

1.7614 

1  20  52.2 

14.157 

18 

1  15  39.79 

1.8878 

12  25  3:).0 

13.913 

19 

23  50  30.19 

1.7094 

1  35    1.6 

14.156 

19 

1  17  33.19 

1.6999 

12  38  44.6 

13.179 

20 

23  52  15.97 

1.7635 

1  49  10.9 

14.156 

20 

1  19  26.86 

1.8967 

12  51  536 

13.191 

21 

23  54     1.81 

1.7646 

2    3  20.2 

14.163 

21 

1  21  20.80 

1.9019 

13    5    ai 

130186 

22 

23  55  47.72 

1.7658 

2  17  29.3 

14.150 

22 

1  23  15.01 

1.9068 

13  18    4.0 

13.049 

23 

23  57  33.70 

8U] 

1.7670 

J^DA^ 

N.  2  31  38.2 
r  26. 

14.147 

23 

1  25    9.50 
TUI 

1.9106 

SSDA 

N.13  31     5.1 
Y  28. 

19.996 

0 

23  59  19.76 

1.7683 

N.  2  45  46.9 

14.143 

0 

1  27    4.28 

1J>163 

N.13  44    as 

19J60 

1 

0    1    5.90 

1.7607 

2  59  55.3 

14.138 

1 

1  28  59.34 

1.9901 

13  56  59.1 

19.909 

2 

0    2  52.12 

1.7711 

3  14    3.4 

14.139 

2 

1  30  54.69 

1.9950 

14    9  51.8 

19^654 

3 

0    4  38.43 

1.7796 

3  28  11.1 

14.196 

3 

1  32  50.34 

1.9300 

14  22  41.6 

18.806 

4 

0    6  24.8.3 

1.7749 

3  42  18.4 

14.117 

4 

1  34  46.29 

IJBBSO 

U  35  28.4 

19.754 

5 

0    8  11.33 

1.7759 

3  56  25.2 

14.108 

5 

1  36  42.54 

1.9401 

14  48  12.1 

19.799 

() 

0    9  57.94 

1.7777 

4  10  31.4 

14.099 

6 

1  J^  39.10 

1.9463 

15    0  52.6 

19.649 

7 

0  11  44.(i5 

1.7794 

4  24  37.1 

14.090 

7 

1  40  a5.97 

1.9505 

15  13  30.0 

19J»6 

8 

0  13  31.47 

1.7»13 

4  38  42.2 

14.079 

8 

1  42  33.16 

1.9657 

15  26    4J2 

19.549 

1) 

0  15  18.41 

1.7833 

4  52  46.6 

14.068 

9 

1  44  30.66 

1.9611 

15  38  35.0 

19.485 

10 

0  17    5.47 

1.7853 

5    6  50.3 

14.056 

10 

1  46  28.49 

1.9666 

15  51    2.4 

19.4» 

11 

0  18  52.65 

1.7873 

5  20  53.3 

14.043 

11 

1  48  26.65 

1.9791 

16    3  26.4 

1SJ71 

12 

0  20  39.95 

1.7W4 

5  34  55.5 

14.099 

12 

1  50  25.14 

1.9776 

16  15  46.9 

19.319 

13 

0  22  27.38 

1.7917 

5  48  56.8 

14.014 

13 

1  52  23.96 

1.9833 

16  28    3.8 

19.959 

14 

0  24  14.95 

1.7941 

6    2  57.2 

13J»9 

14 

1  54  23.13 

1.9690 

16  40  17.1 

1J9.190 

15 

0  26    2.67 

1.7966 

6  16  56.7 

13.969 

15 

I  56  22.64 

IM4» 

16  52  2a6 

19.197 

16 

0  27  50.5:3 

1.7969 

6  30  55.1 

13.965 

16 

1  58  22.50 

9j0006 

17    4  32.3 

190)63 

17 

0  29  38.54 

1.8014 

6  44  52.5 

13.947 

17 

2    0  22.71 

90)064 

17  16  34.2 

11.900 

18 

0  31  26.70 

1.8040 

6  58  48.8 

13.998 

18 

2    2  23.27 

9U)193 

17  28  32.2 

11.933 

19 

0  ;«  15.02 

1.8067 

7  12  43.9 

13.908 

19 

2    4  24.19 

90)183 

17  40  26.2 

11.886 

20 

0  35    3.50 

1.8093 

7  26  37.8 

13.888 

20 

2    6  25.47 

90)944 

17  52  16.1 

11.798 

21 

0  36  52.14 

1.8191 

7  40  30.5 

13.867 

21 

2    8  27.12 

9.0306 

18    4    1.9 

11.798 

22 

0  38  40.95 

1.8150 

7  54  21.9 

13.845 

22 

2  10  29.14 

9.0366 

18  15  43.5 

11^857 

23 

0  40  29.94 

1.8181 

8    8  11.9 

13.681 

23 

2  12  31.53 

9.0430 

18  27  20.8 

11.685 

24 

0  42  19.12 

1.8919 

N.  8  22    0.4 

13.797 

24 

2  14  34.30 

9.0493 

N.I8  38  53.71 

11.619 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

RIghtAscentioD. 

JAfL 
for  1  m. 

Declination. 

Diir. 
forlm. 

Hour. 

Right  Asoenftion. 

Difll 
forlm. 

Declination. 

Diff. 
for  1  m. 

WED] 

!^E8D 

AY  29. 

FRIDAY:  31. 

1i    in      ■ 

• 

O         /         // 

II 

h    m      •          • 

O          1          II 

// 

0 

2  14  34^ 

9.0483 

N.18  38  53.7 

11.519 

0 

4    0  57.43 

9.3904 

N.26    2  12.1 

6.493 

1 

2  16  37.45 

S.<»!>7 

18  50  2:^.2 

11.437 

1 

4    3  21.07 

9.3875 

26    8  33.3 

6.989 

2 

2  18  40.98 

9.0690 

19    1  46.2 

11.369 

2 

4    5  45.13 

9.4045 

26  14  46.0 

6.140 

3 

2  20  44.89 

9aM85 

19  13    5.7 

11.986 

3 

4    8    9.61 

9.4115 

26  20  50.1 

5.887 

4 

2  22  4i).20 

9.0751 

19  24  20.5 

11.908 

4 

4  10  34.51 

9.4184 

26  26  45.6 

5.859 

5 

2  24  53.90 

9.0816 

19  35  30.6 

11.198 

5 

4  12  59.82 

9.4953 

26  32  32.3 

5.705 

6 

2  26  58J^J 

9.0869 

19  46  35.9 

11.047 

6 

4  15  25.55 

9.4399 

26  38  10.2 

5.558 

7 

2  29    4.48 

9.0949 

19  57  36.3 

10.966 

7 

4  17  51.69 

9.4390 

26  43  39J2 

5.408 

8 

2  31  10.38 

9.1017 

20    8  31.8 

10.883 

8 

4  20  18.23 

9.4457 

26  48  59J2 

5.956 

9 

2  33  16.68 

9.1084 

20  19  22.2 

10.788 

9 

4  22  45.17 

9.4593 

26  54  10.0 

5.104 

10 

235  23.38 

9.1159 

20  30    7.5 

10.719 

10 

4  25  12.51 

9.4590 

26  59  11.7 

4.959 

11 

2  37  30.50 

9.1991 

20  40  47.6 

10.695 

11 

4  27  40.25 

9.4656 

27    4    4.2 

4.797 

19 

2  39  38.03 

9.1990 

20  51  22.5 

lOJSSn 

12 

4  30    8.38 

9.4791 

27    8  47.3 

4.640 

13 

2  41  45.08 

9.1359 

21     1  52.0 

10.447 

13 

4  32  36.90 

9.4784 

27  13  21.0 

4.489 

14 

2  43  54.34 

9.1498 

21  12  16.1 

10.356 

14 

4  35    5.79 

9.4846 

27  17  45.2 

4J94 

15 

2  46    3.12 

9.1489 

21  22  34.7 

10.963 

15 

4  37  35.05 

9.4808 

27  21  59.9 

4.105 

16 

2  48  12.33 

9.1570 

21  32  47.7 

10.169 

16 

4  40    4.68 

9.4868 

27  26    5.0 

4.003 

17 

2  50  HM 

9.1640 

21  42  55.0 

10.074 

17 

4  42  34.68 

9.5030 

27  30    0.3 

3.840 

18 

2  52  32.01 

9.1711 

21  52  56.6 

9.878 

18 

4  45    5.04 

9.5088 

27  33  45.8 

3.676 

19 

2  54  42.49 

9.1783 

22    2  52.4 

8.881 

19 

4  47  35.75 

9.5147 

27  37  21.4 

3.511 

20 

2  56  53.40 

9.1855 

22  12  42.3 

8.781 

20 

4  50    6.81 

9.2005 

27  40  47.1 

3.345 

21 

2  59    4.75 

9.1997 

22  22  26.1 

8.678 

21 

4  52  38.21 

9.5969 

27  44    2.8 

3.177 

22 

3    1  16.53 

9J9000 

22  32    3.8 

8.577 

22 

4  55    9.95 

9.5317 

27  47    8.4 

3.000 

23 

3    3  28.75 

• 

9.9079 

N.22  41  35.4 

8.475 

• 

23 

4  57  42.01 

94i371 

NJ27  50    3.9 

9.839 

THU 

R8DJ 

LY  30. 

1 

SATURDAY!,  SE] 

PTEMBER 

1. 

0 

1 

3    5  41.401 
3    7  .54.49 

9.9145 
9.9918 

N.22  51    0.81 
23    0  19.8 

8.370 
8.963 

01 

5     0  14.401  9JM95  1 

Ni27  52  49.1 

9.668 

2 

3  10    8.02 

9.9989 

23    9  32.4 

9.156 

3 

3  12  21J^ 

9.9:!65 

23  18  38.5 

8.047 

4 

3  14  36.40 

9.9438 

23  27  38.0 

8.997 

5 

3  16  51.25 

S.9519 

23  36  ;30.9 

8.895 

PHASES  OF  T 

HE  MOON. 

6 

3  19    6.55 

9.S587 

2.3  45  17.0 

8.719 

7 

3  21  22.29 

9J9660 

23  53  56.3 

8.587 

8 

3  23  38.47 

9.9733 

24    2  28.6 

8.480 

d      b      m 

.     1  22  20 
.     8  17  17 

4  av         4  ^v      ^^^^ 

9 
10 
11 

3  25  55.09 
3  28  12.16 
3  30  29.(>7 

9.9807 
9.9888 
9.9856 

24  10  53.9 
24  19  12.1 
24  27  23.1 

8.369 
8JM3 
8.199 

(C   Last  Quarter,  . 
#   New  Moon, 

.8 

.2 

4 

12 

3  :«  47.63 

9.3030 

24  35  26.8 

8.000 

3)    First  Quarter, . 

.  15  10  28 

.1 

13 

3  35    6.03 

9.3100 

24  43  23.1 

7.877 

O   Full  Moon,.     . 

.  23  11  10 

.5 

14 

3  37  24.87 

9.3177 

24  51  12.0 

7.7o3 

(C   Last  Quarter,  . 

.31     9  15 

.5 

15 
16 

3  39  44.15 
3  42    3.88 

9.3951 

24  58  53.4 

25  6  27J3 

7Jgn 

9.3395 

7.498 

17 

3  44  24.05 

9.3396 

25  13  5a2 

73S8 

d      b 

18 

3  46  44.65 

9.3470 

25  21  11.4 

7.937 

<£   Perigee,.     .     . 
<C   Apogee,.     •     . 

.     8  22 

.8 

19 
20 

3  49    5.69 
3  51  27.17 

9J543 
93)16 

25  28  21.7 
25  35  24.1 

7.106 
6J>73 

.     .   22  19 

.3 

21 

3  53  49.09 

9.3G88 

25  42  18.4 

6.838 

1 

«22 

3  56  11.44 

9.3761 

25  49    4.6 

.6.701 

1 
1 

23 

3  58  34.22 

9.3839 

25  55  42.5 

6.563 

24 

4    0  57.43 

9.3804 

N.26    2  12.1 

6.493 
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GREENWICH  MEAN  TIME. 

LUNAR  DI8TANCBS. 

- 

9 

1 

Star's  Name 

and 

Position. 

Noon. 

P.L 

of 

Diff. 

Ulh. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

IX^ 

P.L. 

of 
Diff. 

Fomalhaut 

Mars 

SatuiTi 

a  Pegasi 

Pollux 

Sun 

W. 

W. 

W. 

W. 

E. 

E. 

O          /        /« 

60  42    2 
40  52  40 
39  19  27 
38  41    7 
82  42    6 
100  51  46 

3931 
9931 
9839 
3348 
9841 
31S1 

62    ^34 
42  24  19 
40  53    4 
40    3  37 
81    8  31 
99  25  14 

3907 
9013 
9895 
3340 
9898 
3167 

o        <       /> 

63  33  35 
43  56  21 
42  27    0 
41  27    2 
79  34  39 
97  58  25 

3183 
9895 
9e]0 
3995 
9814 
3159 

^O          *        ft 

65    0    4 
45  28  46 
44    1  15 
42  51  19 

78    0  29 
96  31  18 

3150  ' 

9876 

9795 

3SS3 

98Q0 

3138  ' 

2 

Fomalhaut 

Mars 

Sntiini 

a  Pegasi 

Pollux 

Sun 

W. 

W. 

W. 

W. 

E. 

E. 

72  19  26 
53  16  42 
51  57  33 
50    4  18 
70    5    0 
89  11     4 

3049 
9786 
9716 
3074 
9796 
3066 

73  48  38 
54  51  28 
53  33  51 
51  32  59 
68  28  55 
87  42    1 

3Q»7 
S768 
9700 
3043 
9710 
3039 

75  18  17 
56  26  38 
55  10  31 
53    2  19 
66  52  29 
86  12  37 

3006 

9750 
9663 
3013 
9605 
3099 

76  48  22 
56    2  12 
56  47  34 
54  32  16 
65  15  42 
84  42  51 

9986  ' 

9731 

9666 

9083 

9679 

3004 

3 

Mars 
Saturn 
a  Pegasi 
Pollux 

Suit 

W. 
W. 
W. 

E. 
E. 

66    6  18 
64  58  34 
62  10  55 
57    6  16 
77    8  23 

9637 
9579 
9846 
9905 
9919 

67  44  23 
66  37  58 
63  44  20 
55  27  14 
75  36  19 

9617 
9561 
9833 
9577 
9809 

69  22  55 
68  17  47 
65  18  18 
53  47  48 
74    3  50 

9506 
9543 
9798 
9560 
9873 

71  1  53 
69  58    1 
66  52  48 
52    7  58 

72  30  57 

9578 
9595 
9774 
9549 
9854 

4 

Mars 
Saturn 
CI  Pegasi 
a  Anetis 
Pollux 
Suif 

W. 

W. 

W. 

W. 

E. 

E. 

79  23  24 
78  25  34 
74  53    5 
31  41  29 
43  42  40 
64  40  12 

9489 
9439 
9660 
9509 
9455 
9756 

81    5    3 
80    8  23 
76  30  39 
33  22  40 
42    0  23 
63    4  46 

9409 
9414 
9638 
9478 
9437 
9735 

82  47    9 
81  51  38 
78    8  42 
35    4  24 
40  17  41 
61  28  53 

9443 
9305 
9617 
9455 
9419 
9716 

84  29  42 
83  35  20 
79  47  14 
36  46  41 
38  34  34 
59  52  34 

9494 
9377 
9506  . 
9433  , 
9403 
9806 

5 

a  Arietis 

Suif 

W. 
E. 

45  25  50 
51  44  24 

9398 
SS09 

47  11    9 
50    5  27 

9308 
9580 

48  56  57 
48  26    5 

9980 

9561 

50  43  13 
46  46  17 

9543 

6 

a  Arietis 

Sun 

W. 

E. 

59  41  14 
38  21    6 

91S3 
9458 

61  30    7 
36  38  53 

9107 
9441 

63  19  24 
34  56  17 

9159 
9496 

65    9    4 
33  13  19 

9137 
9411 

10 

Sun 

Antares 

Jupiter 

W. 

E. 

E. 

18  11     8 

91  56  27 

107  51  52 

9994 
9000 
9000 

19  57  16 

90    2  52 

105  58  31 

9300 

9007 
9016 

21  43  15 

88    9  29 

104    5  22 

9307 
9015 
9094 

23  29    4 

86  16  18 

102  12  25 

9315 
9094  ' 
9039 

11 

Sun 

Antares 

Jupiter 

W. 

E. 

E. 

32  14  44 
76  54    9 
92  51  20 

9300 
9077 
9086 

33  59    3 
75    2  35 
90  59  59 

9389 
9089 
9098 

35  43    3 
73  11  19 

89    8  56 

9396 
9109 
9111 

37  26  44 
71  20  23 
87  18  13 

9410 
9116 
9194 

12 

Sun 
Venus 
Antares 
Jupiter 

W. 
W. 
E. 
E. 

45  59  54 
20  13  10 
62  11    6 
78  10    4 

9486 
9601 
9190 
9190 

47  41  24 
21  52    3 
60  22  23 
76  21  35 

9504 

9615 
9906 
9916 

49  22  31 
23  30  38 
58  34    4 
74  33  31 

9599 
9089 
99U9 

9939 

51    3  14 
25    8  54 
56  46    9 
72  45  51 

9540  i 
9643  : 
9938 
9940 

13 

Sun 
Venus 
Antares 
Jupiter 

W. 
W. 

E. 

E. 

59  20  36 
m  14  48 
47  52  47 
63  53  57 

9631 
9790 
9394 
9338 

60  58  49 
34  50  49 
46    7  23 
62    8  53 

9650 
9748 
9349 
9356 

62  36  36 
36  26  25 
44  22  24 
60  24  15 

9600 
9766 
9350 
9375 

64  13  58 
38     1  37 
42  37  51 
58  40    4 

9087 
9785 
9977 
9904  1 

'  14 

1 

Sun 
Venus 

W. 
W. 

72  14  27 
45  51  28 

9783 
9880 

73  49  17 
47  24  13 

9809 
9800 

75  23  42 

48  56  33 

9891 
9018 

76  57  43 

50  28  29 

9840 

9097 

1 
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GREEIS  WICH  MEAN  TIME. 

LUNAH  DISTANCES. 

2^         Bur's  Nmm 
OS                 and 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
•of 

xvmii. 

P.L. 
of 

XXP* 

P.L. 
of 

^  -           Poftition. 

Dilf. 
3137 

I)ilf. 

Dilf. 

Dur. 

1     Fomalhiiiit 

W. 

O           in 

6697    2 

67  54  27 

311^ 

O           1         H 

69  22  20 

3001 

70  50  40 

3070 

Mars 

W. 

47    1  a5 

9660 

48  34  47 

9841 

50    8  22 

9803 

51  42  20 

9806  > 

1  Saturn 

w. 

45  35  50 

9770 

47  10  45 

9764 

48  46    0 

9748 

50  21  36 

9739 

CI  Pegasi 

\v. 

44  16  25 

3914 

45  42  18 

3176 

47    8  56 

3140 

48  36  17 

3107  ' 

Pollux 

E. 

76  26    1 

9786 

74  51  14 

9771 

73  16    8 

9767 

71  40  44 

9749 

,  Suiv 

C. 

95    3  54 

3199 

93  36  11 

3106 

92    8    8 

3000 

90  39  4(> 

3073  1 

2     Foinalhaut 

\V. 

78  18  52 

9066 

79  49  48 

9946 

81  21    9 

9090 

82  52  55 

9006 

Mara 

W. 

59  38  11 

9719 

61  14  35 

9603 

62  51  24 

9675 

64  28  38 

9666 

Saturn 

W. 

58  24  59 

9640 

60    2  47 

9639 

61  40  59 

9616 

63  19  34 

9606 

a  Pefi^si 

\v. 

56    2  50 

9964 

57  34    0 

9097 

59    5  44 

9000 

6038    3 

9874  . 

Pollux 

E. 

63  38  34 

9663 

62    1    4 

9646 

60  23  11 

9690 

58  44  55 

9619 

Sun 

E. 

83  12  43 

9986 

81  42  13 

9068 

80  11  20 

9040 

78  40    3 

9031 

3     Mars 

\V. 

72  41  18 

96S0 

74  21    9 

9640 

76    I  27 

9SS0 

77  42  12 

1 

9901  ; 

Saturn 

W. 

71  38  40 

9506 

73  19  45 

9488 

'75    1  15 

9470 

76  43  11 

9450 

a  Pegaai 

w. 

68  27  50 

9760 

70    3  23 

9797 

71  39  27 

9704 

73  16    1 

9669 

Pollux 

E. 

50  '47  43 

9595 

48  47    4 

9607 

47    6    1 

9480 

45  24  33 

9479 

Sen 

E. 

70  57  39 

9635 

69  23  56 

9615 

67  49  47 

9706 

66  15  12 

9775  ! 

4     Mam 

W. 

86  12  42 

9406 

87  56    9 

9387 

89  40    3 

8968 

91  24  24 

9340 

Saturn 

W. 

85  19  28 

9366 

87    4    3 

9340 

88  49    4 

9399 

90  34  32 

9304  ' 

a  Pe^i 

W, 

81  26  14 

9676 

8:)    5  42 

9656 

84  45  37 

9637 

86  25  59 

8617 

cr  Anetis 

W. 

38  29  29 

9410 

40  12  49 

9360 

41  56  39 

9368 

43  41    0 

9348 

Pollux 

E. 

36  51  -3 

9386 

35    7    8 

9370 

33  22  5^ 

9353 

31  38    8 

8336 

Sun 

E. 

58  15  49 

9676 

56  38  37 

9867 

55    0  59 

9638 

53  22  55 

9616 

5     a  Arietia 

W- 

52  29  5(^ 

9969 

54  17    6 

9934 

56    4  43 

9916 

57  52  46 

9900  , 

Son 

E. 

45    6    4 

9596 

4;)  25  26 

9507 

41  44  23 
70  40  15 

9400 

40    2  56 

9474  ! 

6     a  Arietia 

W. 

66  59    6 

9193 

68  49  30 

9100 

^W^^^P 

72  31  20 

8084 

Sf79 

E. 

31  30    0 

93!/7 

29  46  21 

9383 

28    2  t>2 

9371 

26  18    5 

8350  . 

10     »%.y 

W. 

25  14  41 

9394 

27    0    5 

9:06 

28  45  14 

9346 

30  30    7 

8367  < 

Aiitarea 

E. 

84  23  21 

9033 

82  30  39 

9043 

80  :M  12 

9064 

78  46    2 

9066 

Jupiter 

E. 

100  19  41 

904-2 

98  27  12 

9069 

96  34  .58 

9009 

94  43    0 

9073 

li     Suit 

W. 

39  10    5 

9494 

40  53    5 

9430 

42  a5  44 

9465 

44  18     1 

8479 

Aiitarea 

E. 

69  29  48 

9130 

67  39  34 

9144 

a5  49  42 

9160 

64    0  12 

9174 

Jupiter 

E. 

85  27  51 

9138 

83  37  50 

9163 

81  48  12 

9160 

79  58  .57 

9183 

1 

12      8l7!« 

W, 

52  43  32 

9568 

54  23  25 

9676 

.56    2  .54 

9303 

57  41  58 

1 
9619 

Veuua 

W. 

26  46  50 

9660 

28  24  24 

9677 

30     1  35 

9604 

31  38  23 

9711 

Aiitarea 

E. 

54  58  38 

9956 

.53  11  32 

9»79 

51  24  52 

9980 

49  38  37, 

8307 

Japiter 

E. 

70  58  37 

9906 

69  11  48 

9984 

67  25  25 

8309 

65  39  28 

8390 

1 

13    Sim 

W, 

65  50  55 

9707 

67  97  26 

9706 

69    3  32 

9745 

70  39  12 

9764 

Venua 

W. 

m  :i6  24 

9604 

41  10  47 

9893 

42  44  45 

9849 

44  18  19 

9ltfl 

Antarea 

E. 

40  .53  43 

9396 

39  10     1 

9413 

37  26  45 

9431 

35  43  54 

9440 

Jupiter 

E. 

56  56  20 

9419 

55  13    3 

9431 

53  30  13 

9450 

51  47  50 

9470 

U    Svn 

W. 

78  31  19 

9650 

80    4  31 

9876 

81  37  20 

9806 

83    9  45 

9913 

Venua 



W. 

52    0    1 

9066 

- 

53  31    9 

9074 

55    1  54 

9003 

56  32  id 

3011 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

t 

1 

9 

St4U''H  Name 

P.L. 

P.L. 

P.L. 

1 

P.L. 

and 

Noon. 

of' 

nPi. 

of 

Vlh. 

of 

ixi>. 

of 

14 

Position. 

• 

Diff. 

Diff. 

Diff. 

Diir.  , 

Antares 

E. 

0          /        /' 

34    1  21) 

9467 

32  19  29 

9484 

Oil' 

30  37  53 

S909 

2^56  42 

9990 

Jupiter 

E. 

50    5  54 

94M 

48  24  25 

9508 

46  43  23 

9S97 

45    2  48 

9548 

1 

a  Aqiiilas 

E. 

88  56  15 

3181 

87  29  4;^ 

3900 

86    3  34 

300 

84  37  49 

39fi 

1 

15 

Sun 

W. 

84  41  47 

2981 

86  13  27 

9940 

8/  44  44 

9968 

89  15:)9 

9663 

Venus 

W. 

58    2  15 

3030 

59  31  51 

3047 

61    1    5 

3065 

62  29  58!    308i 

Spica 

W. 

25  22  40 

9617 

27    1  12 

9639 

28  39  24 

9646 

30  17  16;    9809 

Jupiter 

E. 

36  46  41 

9646 

35    8  49 

9668 

33  31  26 

9089 

31  54  31 

9710 

a  Aquilie 

E. 

77  35  46 

3364 

76  12  48 

3391 

74  50  21 

3419 

73  28  26 

3449 

16 

Sun 

W. 

96  45    ] 

3065 

98  13  53 

3081 

99  42  26 

3096 

101  10  41 

3110 

Venus 

W. 

69  49    8 

3166 

71  15  58 

3181 

72  42  30 

3197 

74    8  43 

3019 

Spica 

W. 

38  21  36 

9734 

39  57  31 

9748 

41  33    7 

9769 

43    8  25 

9775 

1 

a  Aquilee 

E. 

66  47  31 

3614 

65  29  12 

3651 

64  11  33 

3690 

62  54  35 

3331 

1  17 

Sun 

W. 

108  27  35 

»    3180 

109  54    8 

3199 

111  20  27 

3904 

112  46  31 

3916 

Venus 

W. 

81  15  27 

3389 

82  39  59 

3996 

84    4  15 

3308 

85  28  17 

3330 

Spica 

W. 

51    0  43 

9837 

52  34  23 

9649 

54    7  47 

9860 

55  40  57 

9871 

a  Aquile 

E. 

56  41  10 

3968 

55  28  59 

4094 

54  17  43 

4089 

53    7  24 

4145 

Fotnalhaut 

E. 

77  52  17 

3150 

76  25    8 

3167 

74  58  19 

3183 

73  31  49 

3198 

Saturn 

E. 

95  15  11 

9819 

93  41     8 

9831 

92    7  20 

9849 

90  33  47 

9853 

;  18 

Sun 

W. 

119  53  26 

3971 

121  18  11 

3981 

122  42  45 

3990 

124    7    8 

3300 

- 

Venus 

W. 

92  25    2 

3377 

93  47  45 

3387 

95  10  16 

3397 

96  32  36'    3407  1 

1 
1 

Spica 

W. 

63  23  25 

9991 

64  55  17 

9930 

66  26  58 

9039 

67  58  28 

9947 

I 

a  Aquiiie 

E. 

47  32    3 

4530 

46  28  37 

4695 

45  26  34 

4798 

44  25  58 

4641 

1 

Foiuulliaut 

E. 

(j6  24  IG 

3965 

64  5J)  47 

33p3 

63  35  39 

3399 

62  11  53 

3349 

' 

Mars 

E. 

81  45  55 

9901 

80  13  38 

9910 

78  41  32 

9919 

77    937 

9997 

Saturn 

E. 

82  49  24 

9903 

81   17    9 

9919 

79  45    6 

9991 

78  13  14 

9930 

11) 

Spica 

W. 

75  33  27 

9984 

77    4    0 

9991 

78  34  e4 

9997 

80    4  41 

3003 

I 

Autarea 

W. 

29  39    5 

99^3 

31     9  39 

9969 

32  40    () 

9995 

34  10  25 

3001 

1 

Fomalliaiit 

E. 

55  18  57 

3451 

53  57  38 

3476 

52  3()  47 

3509 

51  16  25 

3530 

Mjirs 

E. 

69  3 »  37 

9965 

68     1  41 

9973 

Gfi  30  54 

9980 

65    0  16 

9966 

■ 

Sdtuni 

E. 

70  36  27 

9967 

69    5  3*3 

9974 

67  34  48 

9961 

66    4  11 

9967 

u  Pegaai 

C. 

76  25  48 

3901 

74  59  40 

3911 

73  3.1  44 

3991 

72    8    0 

3931 

20 

Spica 

W. 

87  34  90 

302") 

89    3  58 

30)3 

90  33  3C 

3037 

92    2  57 

3040 

AutarcM 

W. 

41  40  17 

3096 

43    9  57 

30:;o 

44  39  3-: 

3034 

46    9    2^    3039 

Jupiter 

W. 

*.^6  17    3 

3109 

27  45    2 

3100 

29  13    5 

3109 

30  41  12     3101 

Fomailiuut 

E. 

44  4>  57 

3701 

43  26  1 1 

3741 

42  10  10 

3791 

40  51  58     3841 

Mars 

E. 

57  29    4 

Ml  7 

55  59  12 

30-i:i 

54  29  28 

3098 

52  59  50    3034 

Sntum 

E. 

58  3^  54 

30M 

57    2  58 

3018 

55  3:3    8 

3099 

54     3  2:3,     3097 

1 

a  Pegaai 

E. 

65    2  14 

3969 

63  37  42 

399;i 

62  13  2-^ 

3305 

60  49  16;    3316 

21 

Antares 

W. 

53  35  28 

3033 

55    4  35 

3056 

56  :^^  3:1 

3058 

58    2  40;    3000 

Jupiter 

W. 

:J8    2    9 

3097 

39  30  2-2 

3097 

40  58  35 

3097 

42  26  48     3096 

1 

Mar-« 

E. 

45  :«  31 

3064 

44    4  37 

3070 

42  35  51 

3077 

41      7   13      3084 

( 

Saturu 

E. 

46  35  55 

3046 

45    6  39 

3049 

43  37  27 

3059 

42    8  18:    3o>& 

ct  Pegaai 

E. 

^i.^  52  21 

3384 

52  2J>  46 

3399 

51     7  28 

3416 

49  45  30    3434 

1 

22 

Aiitarea 

W. 

65  27  16 

3066 

66  56    7 

3067 

ijS  24  57 

30C7 

69  53  47,    3066 

Jupiter 

W. 

49  47  57 

3096 

51  16  11 

3096 

52  44  25 

3096 

54  12  40 

3006 

XVI. 
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GREEN  W ICH  MEAN  TIME. 

LUNAK  DISTANCRa 

1  . 

Hmr'a  Njinte 

P.L. 

P.L. 

P.L. 

P.L. 

w4 

and 

MiHnieht. 

of 

XVb. 

of 

xvuii*. 

of 

XXJb. 

of 

.  Poaition. 

17 

Diff. 

Dur. 

Diff. 

Dur. 

14 

Antares 

E. 

27  15  56 

9537 

O           /        /I 

25  35  34 

9564 

O          1         /' 

23  55  36 

9579 

22  16    2 

9560 

Jupiter 
a  Aquilw 

E. 

43  22  41 

SS67 

41  43     1 

9586 

40    3  47 

9606 

38  25    0 

9096 

E. 

83  12  30 

3d6& 

81  47  37 

3988 

80  23  11 

3313 

78  59  14 

3338  1 

1 

15  .  Su.N 

W. 

90  46  13 

3000 

92  16  26 

3017 

93  46  18 

3094 

95  15  49 

3040  1 

Venus 

W. 

63  58  29 

3100 

65  26  39 

3116 

66  54  29 

3133 

68  21  59 

9150 

Spica 

W. 

31  54  47 

9677 

33  31  58 

9601 

35    8  50 

'  9705 

36  45  23 

9790 

Jupiter 
a  Aquilte 

E. 

30  18    4 

9739 

28  42    7 

9756 

27    6  41 

9780 

25  31  47 

9807 

E. 

72    7    5 

3480 

70  46  18 

9510 

69  26    5 

9544 

68    629 

9578 

16     Suic 

W. 

102  38  38 

3194 

104    6  18 

3138 

105  33  41 

3153 

107    0  46 

9167 

Veii«8 

W. 

75  34  38 

3996 

77    0  16 

3949 

78  25  36 

3955 

79  50  40 

9970 

Spica 

W. 

44  43  26 

9768 

46  18  10 

9801 

47  52  37 

9813 

49  26  48 

9805 

a'Aquile 

E. 

61  38  21 

3773 

60  22  51 

3819 

59    8    8 

9806 

57  54  14 

9016 

17     Sun 

W. 

114  12  21 

3998 

115  37  57 

3940 

117    3  19 

9950 

118  28  29 

3961 

1  Venus 

W. 

86  5-2    5 

3339 

88  15  39 

3345 

89  38  59 

3355 

91    2    7 

3366 

!  Spies 

W. 

57  13  53 

9989 

58  46  35 

9809 

60  19    4 

9901 

61  51  21 

9019 

I  a  Aquilie 

E. 

51  58    6 

4919 

50  49  51 

4984 

49  42  44 

4361 

48  36  47 

4441 

Fouialbtiut 

E. 

72    5  38 

3915 

70  39  47 

3939 

69  14  16 

3950 

67  49    6 

3967 

{  Saturn 

E. 

89    0  28 

9863 

87  27  22 

9874 

85  54  30 

9884 

84  21  51 

4W4 

18    Stif 

W. 

12->  31  19 

3309 

126  55  20 

3317 

128  19  12 

3395 

129  42  55 

9939 

Venus 

W. 

97  54  45 

3415 

99  16  44 

3494 

100  38  33 

9439 

102    0  13 

9441 

Spica 

W. 

69  29  47 

9955 

71    0  56 

9969 

72  31  56 

9970 

74    2  46 

9077  . 

a  Aquilie 

E. 

43  26  55 

4961 

42  29  29 

5003 

41  33  46 

5938 

40  39  53 

1 

6307  ' 

FoumlliMul 

E. 

60  48  30 

3369 

59  25  30 

3383 

58    254 

3405 

56  40  4;) 

3497  1 

Mars 

E. 

75  37  5.3 

9935 

74    6  19 

9944 

72  34  56 

9951 

71    3  42 

9958 

Satuni 

E. 

76  41  33 

9938 

75  10    2 

9946 

73  38  41 

9053 

72    7  29 

9961  : 

1 

19 

Spica 

W. 

81  34  50 

3009 

83    4  52 

3014 

84  34  48 

9019 

86    4  37 

9004 

Autares 

W. 

35  40  37 

3006 

37  10  42 

3019 

38  40  40 

3018 

40  10  31 

9099 

1  Fouuillmut 

E. 

49  56  34 

3560 

48  37  l(i 

3591 

47  18  32 

3695 

46    0  25 

9089 

Mors 

E. 

6.3  29  4() 

.9993 

61  59  24 

9909 

60  2i)  10 

3005 

58  59    3 

»11 

Siituni 

E. 

64  as  4v> 

S903 

63    3  20 

9908 

61  3:)    5 

3003 

60    2  56 

9009 

n  PegiiMi 

E. 

70  42  27 

3941 

69  17    6 

3950 

67  51  5(> 

3961 

66  26  59 

9971 

1 

*2U     Spica 

W. 

93  :»  20 

3043 

95     1  39 

3047 

96  30  5:^ 

3051 

98    0    3 

9053 

Autares 

w. 

47  :«  27 

3049 

49    7  48 

3045 

50  :J7    5 

3048 

52    6  18 

9051 

Jupiter 

w. 

32    9  21 

3099 

^^  37  32 

3008 

35    5  44 

3006 

36  33  56 

90O7 

<  FouMlluiHt 

E. 

:K)  40  38 

3897 

38  27  15 

3958 

37  14  54 

4097 

36    3  41 

4109 

'  Murs 

E, 

51  30  20 

3040 

50    0  5 

3046 

48  31  41 

.^099 

47    2  32 

90Ci8 

Sjturo 

E. 

52  ai  44 

3Kn 

51     4  10 

3034 

49  34  40 

3090 

48    5  15 

9049  . 

a  Pegasi 

E. 

59  25  2:^ 

3398 

58    1  44 

3349 

56  38  21 

3355 

55  15  13 

9960  1 

1 

'21  ,  Antares 

W. 

59  31  3!) 

3061 

61    0  34> 

306J 

62  29  31 

3065 

63  58  24 

1 
9065 

Jupiter 

W. 

43  55    2 

3097 

45  23  15 

3006 

46  51  29 

9096 

48  19  4:3 

9096 

Mun 

E. 

3i)  ,38  44 

3091 

38  10  24 

3100 

36  42  14 

3109 

35  14  15 

3110 

Satunj 

E. 

40  39  13 

3058 

39  10  12 

3060 

37  41  14 

3064 

36  12  20 

3067 

'  a  Pegasi 

E. 

48  23  52 

3454 

47    2  36 

3474 

45  41  43 

9497 

44  21  15 

3599 

*^  '  Antares 

W. 

71  22  3(5 

3068 

72  51  25 

3068 

74  20  14 

9068 

75  49    3 

9068 

Jupiter 

w. 

55  40  55 

3095 

57    9  11 

3094 

58  37  28 

9083 

60    5  46 

9000 

1 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

£ 

22 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

of 

Dilf. 

IIP*. 

P.L. 

of 

Diff. 

VP». 

P.L. 

of 
Diff. 

IXh. 

P.L. 

of    1 
Die  1 

Mars 

E. 

33  46  28 

3199 

0          /        /r 

32  18  54 

3149 

0       /      « 

30  51  a5 

3156 

29  24  32 

3171 

a  Arietis 

E. 

82  47  55 

3064 

81  19  26 

3065 

79  50  58 

3080 

78  22  31 

9066  ; 

1 

23 

Antares 

W. 

77  17  52 

3067 

78  46  42 

3066 

80  15  33 

3065 

81  44  25 

3005 

Jupiter 

W. 

61  M    5 

3091 

63    2  25 

3091 

64  30  46 

3069 

65  59    9 

3067 

1 

a  Arietis 

E. 

71    0  20 

306(7 

69  31  54 

3087 

66    3  28 

3086 

6635    1 

3086 

24 

Jupiter 
a  Aquilffi 

W. 

73  21  33 

3079 

74  50    8 

3077 

76  18  46 

3074 

77  47  27 

3073 

W. 

45  35  22 

4744 

46  35  45 

4659 

47  37  19 

4581 

48  40    0 

4S09 

«  Arietis 

E. 

59  12  a5 

3081 

57  44    2 

3080 

56  15  28 

3078 

54  46  52 

3078  : 

Aldebaraii 

E. 

90  57  36 

3133 

89  30    7 

3131 

88    235 

3199 

8635    1 

3197 

25 

Jupiter 

W. 

85  11  36 

3056 

86  40  37 

3056 

88    9  42 

3068 

89  38  51 

3047 

a  Aquilie 

W. 

54    7  53 

49» 

55  15  58 

4176 

56  24  47 

4133 

57  34  17 

4063 

1 

a  Arietis 

E. 

47  24  27 

3009 

45  54  40 

3068 

44  25  51 

3066 

42  57    0 

3065 

Aldebaraii 

E. 

79  16  30 

3116 

77  48  40 

3113 

76  20  46 

3110 

74  52  49 

3106 

26 

a  AquilsB 

W. 

(»  30  45 

3996 

64  43  38 

3899 

65  56  59 

3873 

67  10  46 

3846  ' 

AldetNiraii 

E. 

67  32  17 

3095 

66    4     1 

3091 

64  35  41 

3080 

63    7  18 

3066 

27 

■  a  AquilsB 

W. 

73  25  40 

3743 

74  41  42 

3794 

75  58    4 

3707 

77  14  44 

3090  , 

FoinuUiaut 

W. 

46  59    6 

3545 

48  18  41 

3510 

49  38  54 

3479 

50  59  42 

3449 

Mnrs 

w. 

!i8  44  36 

3041 

30  13  58 

3018 

31  43  48 

9998 

33  14    3 

9980 

Saturn 

w. 

25  41  46 

S978 

27  12  26 

9967 

28  43  20 

9856 

30  14  28 

9946 

t 

AldeUiraii 

E. 

55  44  31 

3073 

54  15  48 

3070 

52  47    2 

3069 

51  18  14 

3067 

28 

Fomalliaiit 

W. 

57  51  31 

3391 

59  15  18 

3300 

60  39  SO 

3978 

62    4    7 

3957 

Mars 

W. 

40  50  42 

9901 

42  23    0 

9686 

43  55  37 

9879 

45  28  32 

9660 

Saturn 

W. 

37  53  25 

9804 

39  25  51 

9883 

40  58  31 

9873 

42  31  24 

9663 

Aldebaraii 

E. 

43  53  50 

3064 

42  24  56 

3065 

40  56    4 

3068 

39  27  15 

3070 

Pollux 

E. 

85  50  24 

9904 

84  18  10 

9694 

82  45  44 

9886 

81  13    7 

9676 

Sun 

E. 

129  52  3€ 

ddSO 

128  27  20 

3940 

127    1  58 

3931 

P25  36  25 

3990 

i  29 

Foinalliunt 

W. 

69  13    5 

3163 

70  39  59 

3144 

72    7  15 

3198 

73  34  51 

1 
3110 

Mars 

W. 

53  17  27 

9791 

54  52    7 

9778 

5(»  27    4 

9764 

58    2  19 

9750 

Saturn 

W. 

50  ID  1() 

9808 

51  5:3  34 

9796 

53  28    7 

9784 

55    2  56 

fl779 

; 

Of  Pepiisi 

w. 

46  58  11 

.1311 

48  24    7 

31t(l 

4n  50  39 

3153 

51  17  45 

3196 

1 

AldcbaiTiii 

E. 

32    4  50 

3116 

•  30  37    0 

3134 

29    9  32 

3157 

27  42  31 

3184 

Pollux 

E. 

73  S(i  56 

9836 

71  53    2 

9bl5 

70  18  53 

9804 

68  44  30| 

9799 

SCN 

E. 

118  cr»  32 

3165 

116  58  41 

31 5U 

115  31  m 

3141 

114    4.16 

3199 

'  30 

Fotnalliaut 

W. 

80  57  57 

:i030 

82  27  33 

3014 

83  57  21» 

999e 

85  27  44 

99IM 

1 

Mars 

W. 

06    3    7 

9681 

67  40  13 

9666 

69  17  38 

9659 

70  55  28 

9638 

Saturn 

W. 

6:3     1     5 

9708 

64  37  34 

9694 

66  14  22 

9081 

67  51  28 

9066 

1 

a  Pegasi 

W. 

58  41     2 

3004 

60  11  10 

99iQ 

(il  41  45 

9961 

63  12  47 

9939   ' 

1 

Pollux 

E. 

60  48  42 

9739 

59  12  44 

9718 

57  36  28 

9705 

55  59  55 

9699   1 

1 

Sun 

E. 

1C6  43  40 

3061 

105  14  43 

3047 

103  45  28 

3039 

102  15  55 

3016 

31 

Mars 

W. 

79    9    8 

C561 

80  48  56 

9546 

82  29    5 

9530 

84    936 

^    9515 

Saturn 

W. 

76     1  47 

9503 

77  40  51 

9578 

79  20  16 

9563 

81    0    2 

9547 

1 

u  Pc^nsi 

W. 

70  54  m 

9838 

72  28  11 

9819 

74    2  14 

9800 

75  36  42 

9781 

1 

Pollux 

E. 

47  52  33 

9691 

46  14    7 

9607 

44  35  22 

99SQ 

42  56  17 

9578 

Sun 

E. 

94  43  27 

9939 

93  11  58 

9993 

91  40    8 

9906 

90    7  57 

9890 

1 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

la 

Star's  JTaiBA 

P.L. 

P.L 

P.L. 

• 

P.U 

4 

29 

awl 

Midnight. 

of 

XVh. 

of 

XVll|l>* 

of 

XXP>- 

of 

PodUoa. 

^ 

Dur. 

Dm, 

DiiT. 

DUL 

Man 

E. 

27  57  ^ 

318B 

2^31  26 

3910 

O           t        If 

25    529 

3930 

2^40    3 

9986 

a  Arietia 

E. 

76  54    4 

aOfl7 

75  25  38 

3087 

73  57  12 

3087 

72  28  46 

9067 

23 

Antarea 

W. 

83  13  18 

3063 

84  42  13 

3009 

86  11    9 

3000 

87  40    7 

9006 

Jupiter 

W. 

67  27  34 

3068 

68  56    1 

3085 

70  24  29 

3008 

71  53    0 

3061 

a  Arietis 

£. 

65    6  34 

3(N» 

63  38    6 

3084 

62    937 

3083 

60  41    7 

3069 

24 

Jupiter 

W. 

79  16  10 

3070 

80  44  56 

3067 

82  13  46 

3066 

83  42  39 

3061 

<i  A<^uit» 
a  Anetis 

W. 

49  43  44 

4444 

50  48  26 

4381 

51  54    4 

4396 

53    034 

4971 

E. 

53  18  15 

3976 

51  49  36 

3074 

50  20  55 

3079 

48  52  12 

3071 

Aldebanui 

E. 

85    7  24 

3195 

83  39  45 

3193 

82  12    3 

3190 

80  44  18 

3118 

25    Jupiter 
a  Af^uile 
1  a  Anetis 

W. 

91    8    5 

3043 

92  37  24 

3040 

94    6  47 

3096 

95  36  15 

3091 

W. 

58  44  25 

4065 

59  55  10 

4091 

61    6  29 

3067 

62  18  21 

3055 

£. 

41  28    7 

3063 

39  59  12 

9009 

38  30  16 

3060 

37    1  18 

3060 

AJdebaran 

1 

E. 

73  24  49 

3106 

71  56  46 

3103 

70  28  40 

3100 

69    030 

3007 

1 
26    aAquibD 

W. 

68  94  59 

S8M 

69  39  36 

3809 

70  54  36 

3781 

72    958 

9T09 

AldebuBii 

E. 

61  38  51 

3063 

60  10  21 

3061 

58  41  48 

9078 

57  13  11 

9075 

27  '  a  Aquibe 

W. 

78  31  42 

3675 

79  48  56 

3660 

81    6  26 

3040 

82  24  11 

9039 

1  FoiiwUiaiit 

W. 

52  21    3 

3491 

53  42  56 

3394 

55    5  19 

3300 

56  28  11 

9346 

,  Mara 

W. 

34  44  41 

9960 

36  15  41 

9046 

37  47    2 

9830 

39  18  43 

9010 

Sstura 

W. 

31  45  49 

9835 

33  17  23 

9804 

34  49  11 

9914 

36  21  12 

9005 

Aldebaran 

E. 

49  49  24 

3065 

48  20  32 

3065 

46  51  39 

3064 

45  22  45 

3063  1 

26  ;  Fomalbsut 

W. 

63  29    9 

3837 

64  54  34 

3818 

66  20  22 

9190 

67  46  32 

3180 

Mara 

W. 

47    1  44 

9045 

48  35  14 

9891 

50    9    1 

9616 

51  43    5 

9806 

Saturn 

w. 

44    4  30 

9699 

45  37  50 

SOW 

47  11  24 

9830 

48  45  13 

9819 

1  Aldebaran 

E. 

37  58  29 

3075 

36  29  49 

3069 

35    1  18 

3001 

33  32  57 

3109 

'  Poliaz 

E. 

79  40  18 

9067 

78    7  17 

9857 

76  34    3 

9647 

75    0  36 

9G97 

'  Suiv 

E. 

124  10  40 

3908 

122  44  42 

3190 

121  18  32 

9186 

119  52    9 

3177 

2B    Fomalhaut 

W. 

75    2  48 

3094 

76  31     5 

3077 

77  59  43 

9061 

79  28  40 

9045 

Man 

W 

59  37  52 

9737 

61  13  43 

97» 

62  49  52 

9700 

64  26  20 

9086 

Satuni 

W. 

56  38    1 

9«60 

58  13  22 

9747 

59  48  59 

8796 

61  24  53 

9791   ! 

aPecaai  * 
Aldebaran 

W. 

52  45  23 

3100 

54  13  33 

3075 

55  42  13 

3051 

57  11  23 

9097 

E. 

26  16    3 

3990 

24  50  18 

3965 

23  25  26 

3399 

22    1  40 

3380 

Pollux 

E. 

€7    9  52 

9780 

65  34  58 

9700 

63  59  49 

97S6 

62  24  24 

9744 

Sim 

E. 

112  36  41 

311S 

111    8  50 

3109 

109  40  43 

3080 

106  12  20 

3075 

ae 

Fomalhaut 

W. 

86  56  1# 

98« 

88  29    9 

9954 

90    020 

9890 

91  31  49 

9m 

Man 

W. 

72  33  27 

9633 

74  11  51 

9007 

75  50  36 

9583 

77  29  41 

9577 

Saturn 

W. 

69  28  53 

9659 

71    6  37 

9638 

72  44  40 

9»4 

74  23    3 

9000 

,  aPegaai 

W. 

64  44  16 

9018 

66  16  12 

9808 

67  48  33 

9876 

69  21  20 

9656 

•  Pollux 

E, 

54  23    4 

9678 

52  45  54 

9064 

51    8  26 

9650 

49  30  39 

9636  , 

'  9vn 

E. 

100  46    4 

3009 

99  15  54 

9967 

97  45  25 

9971 

96  14  36 

9965 

31  i  Man 

W. 

85  50  28 

9480 

87  31  42 

9489 

89  13  19 

9407 

90  55  19 

9461   , 

Saturn 

W. 

82  40  10 

9539 

84  20  39 

9515 

86    1  31 

9489 

87  42  45 

9469 

a  Fecaaj 

W. 

77  11  a5 

9763 

78  46  52 

9744 

80  22  34 

9795 

81  58  40 

9706 

Pollux 

E. 

41  16  52 

99a4 

3937    7 

9648 

37  57    2 

9594 

36  16  36 

9080 

Sen 

h 

■ 

E. 

88  35  25 

9673 

87    2  31 

9655 

85  29  15 

9636 

83  55  37 

8801 

10 
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AT  GREENWICH  APPARENT  NOON. 


t 

•3 

c 

I 


Sat. 

Still, 

Mon. 

Tiies. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Snn. 

Mon. 

Tues. 

Wed. 
Tliur. 
Frid. 


Sat. 

Sun, 

Mon. 


I 

« 
•S 

o 

& 


1 

2 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 


Tnes.  25 
Wed.  26 
Thur.  I  27 


Frid. 

Sat. 

Sun, 

Mon. 


28 
29 
30 


31 


THE  SUN'S 


Apparent 
Right  A  Rceniiiou. 


b      m       8 

10  42  47.42 
10  46  24.91 
10  50  2.15 

10  53  39.15 

10  57  15.93 

11  0  52.50 

11  4  28.86 
11  8  5.04 
11  11  41.04 

11  15  16.90 
11  18  52.62 
11  22  28.22 

11  26  3.72 
11  29  39.13 
11  33  14.49 

11  36  49.79 
11  40  25.08 
11  44  0.37 

11  47  35.66 
11  51  10.99 
11  54  46.39 

11  58  21.88 

12  1  57.48 


Diflf.  for 
1  hoar. 


ft 
9.067 

9.0a6 

9.046 

9.037 
9.0S8 
9.019 

9.on 

9.004 
8.997 

8.991 
8.986 
8.963 

8.977 
8.974 
8.972 

8.971 
8.970 
8.970 

8.971 
8.974 
8.977 

8  961 
8.986 


12  5  33.22  8.993 

12  9  9.12  9.000 

12  12  45.20  9.008 

12  16  21.48  9.017 

12  19  57.99  9.027 

12  23  34.76  9.038 

12  27  11.81  9.030 


12  30  49.26     9.062 


AppwmU 
Decdinatlon. 


// 


Diff.  for 
1  hour. 


// 


N.  8    9  46.3-54.59 
7  47  52.3  54.98 


7  25  50.6 

7  3  41.6 
6  41  25.5 
6  19    2.7 

5  56  33.6 
5  33  58.7 
5  11  18.1 

4  48  32.3 
4  25  41.7 
4    2  46.4 

3  39  46.9 
3  16  43.7 
2  53  37.1 

2  30  27.1 
2  7  14.3 
1  43  59.0 

1  20  41.5 
0  57  22.1 
0  34     1.2 

N.  0  10  38.9 

S.  0  12  44.3 

0  36    8.2 

0  59  32.3 

1  22  56.5 

1  46  20.4 

2  9  43.7 
2  33  6.0 
2  56  26.9 

S.   3  19  46.1 


55.23 

55.53 
55.81 
56.08 

56.34 
56.57 
56.80 

57.02 
57.90 
57.38 

57.55 
57.70 
57.84 

57.97 
58.08 
58.18 

58.86 
58.34 
58.40 

56.45 
58.48 
58.50 

58.51 
58.50 
58.48 

58.44 
58.39 
58.33 

-58.26 


Somi- 
diameter. 


/' 


5  53.77 

5  54.00 

5  54.23 

5  54.46 

5  54.70 

5  54.94 

5  55.18 

5  55.43 

5  55.68 

5  55.94 

5  56.20 

5  56.46 

5  56.72 

5  56.98 

5  57.25 

5  57.52 

5  57.79 

5  58.06 

5  58.33 

5  58.60 

5  58.87 

5  59.14 

5  59.41 

5  59.68 

5  59.95 

6  0.22 
6  0.49 


0.76 
1.03 
16     1.30 


6 
6 


16     1.57 


Sidereal 
Time 
of  the 
Semi- 
diameter 
pasaiiiK 

the 
Merid- 
ian. 


64.40 
64.35 
64.31 

64.27 
64.24 
64.21 

64.18 
64.15 
64.13 

64.11 
64.09 
64.08 

64.07 
64.06 
64.06 

64.06 
64.06 
64.06 

64.07 
64.08 
64.09 

64.10 
64.12 
64.14 

64.17 
64.19 
64.22 

64.25 
64.29 
64.33 

64.37 


BqoatioBof 

Time, 

tobe 
wmbtnustBd 

fvowk 
Appannt 


Diff.rur 
1  hour 


m      ■ 

0  13.42 
0  32.43 

0  51.69 

1  11.19 
130.91 
150.85 

2  10.98 
2  31.30 

2  51.80 

3  12.44 
3  33.21 

3  54.10 

4  15.09 
4  86.18 

4  57.32 

5  18.51 

5  39.72 

6  0.93 

6  22.13 

6  43.29 

7  4.39 

7  25.41 

7  46.31 

8  7.06 

8  27.65 
8  48.07 


■ 

0.7d7 
0.798 
0.80d 

0.817 
0.826 
0.836 

0.843 
0.850 
0.857 

0.863 
0.868 
0.873 

0.877 
0.680 
0.882 

0.883 
0.884 
0.8841 

0.883 
0.880 
0.877 

0.873' 

0.84)8 

0.861 

0.854 

0.84C 


9    8.28  0.837 


9  28.27 

9  48.01 

10    7.47 

10  26.62 


0.827 
0.816 
0.804 

0.792 


NOTK.— Mean  Time  of  the  Semidiameter  passing  may  be  found  by  sabtraoUog  0*.18  tnm  the  Sidweal  Time. 

—  preflied  to  the  hoorly  change  of  declination,  indicates  that  north  declinations  are  deoreaciDg,  and  that  sonUi 

declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

• 

1 
> 

1 

'    1 

1 

1 

1 

THE  SUN'S 

• 

Time. 
tobe 

Mean 

DiAfor 
Itaoor. 

• 

SidoraiU 

TiBie 

or 

Bight  Aaoeoakw 

of 

Jr«tm8iin. 

Bight  Aaceasion. 

DUr.for 
Ihoar. 

ApparmU 
Declination. 

DiAlbr 
Ihonr. 

Sau 

Sun, 

Moo. 

1 

2 
3 

h     m       ■ 

10  42  47.43 
10  46  24.97 
10  50    2J26 

9.069 
9.058 
9.048 

N.  8    9  46.3 
7  47  52.0 
7  25  49.9 

-54.'60 
54.93 
55.24 

m       • 

0  13.42 
0  32.44 
0  51.70 

0.767 
0.798 
0.808 

h     m       B 

10  43    0.85 
10  46  57.41 
10  50  5a96 

Tues. 
Wed. 
Thur. 

4 
5 
6 

10  53  39.31 

10  57  16.14 

11  0  52.76 

9.039 
9.030 
9.031 

7    3  40.6 
6  41  24.2 
6  19     1.1 

55.54 
55.82 
56.09 

1  11.21 
1  30.93 
1  50.87 

OJ317 
0.826 
0.635 

10  54  50.52 

10  58  47.07 

11  2  4a63 

Frid. 

Sat. 

Smi, 

7 
8 
9 

11     4  29.17 
11     8    5.40 
11  11  41.45 

9.013 
9.006 
8.999 

5  56  31.7 
5  33  56.4 
5  11  15.5 

56.35 
56.58 
56.81 

2  11.01 
2  31.33 
2  51.83 

0.843 
0.850 
0.857 

11    6  40.18 
11  10  36.73 
11  14  33.28 

Mod. 

Tuet. 

Wed. 

10 
11 
12 

11  15  17.36 
11  IS  53.13 
1 1  22  28.78 

8.993 
O.9o8 
8.983 

4  48  29.4 
4  25  3a4 
4    2  42.8 

57.03 
57.22 
57.40 

8  12.48 
3  33.26 
3  54.16 

0.863 
0.868 
0.873 

11  18  29.84 
11  22  26.39 
11  26  22.94 

riiur. 

Frid. 

8iit. 

13 
14 
15 

11  26    4.33 
11  29  39.80 
11  33  15.21 

8.979 
8.976 
8.974 

3  39  43.0 
3  16  39.4 
2  53  32.4 

57.67 
57.72 
57.86 

4  15.16 
4  36.25 
4  57.39 

0.877 
0.660 
0.8»2 

11  30  19.49 
11  34  16.05 
11  38  12.60 

Moo. 
Tue*. 

.  16 
17 

18 

11  36  50.57 
11  40  25.91 
11  44     1.25 

8.973 
8.972 
8.972 

2  30  22.1 
2    7    8.9 
1  43  53.2 

57.99 
58.10 
56.20 

5  18.59 

5  39.80 

6  1.02 

0.883 
0.884 
0.884 

11  42    9.16 
11  46    5.71 
11  50    2.27 

Wod. 
Tliur. 
Frid. 

19 
20 
21 

11  47  36.59 
11  51  11.96 
U  54  47.44 

8.973 
8.976 
8.979 

1  20  35.4 
0  57  15.7 
0  33  54.4 

bass 

56.36 
56.42 

6  22.23 

6  43.40 

7  4.49 

0.883 
0.880 
0.877 

11  53  58.82 

11  57  55.38 

12  1  51.93 

Sat. 
Moo. 

22 
23 
24 

11  58  22.97 

12  1  58.62 
12    5  34.42 

8.98:) 

8.9i» 
8.995 

N.  0  10  31.8 

S.  0  12  51.8 

0  36  16.0 

5a47 
56.50 
56.52 

7  25.52 

7  46.42 

8  7.17 

0.873 
0.866 
0.861 

12    5  48.49 
12    9  45.04 
12  13  41.59 

Tims. 

,Wed. 

Thur. 

25 
26 
27 

12    9  10.37 
12  12  46.50 
12  16  22.M 

9.002 
9.010 
9.019 

0  59  40.5 

1  23    5.0 
1  46  29.2 

58.53 
56.52 
56.50 

8  27.77 

8  48.20 

9  8.41 

0.854 
0.846 
0.837 

12  17  38.14 
12  21  34.70 
12  25  31.25 

Frid. 
'SttL 

28 
29 
30 

12  19  59.40 
12  23  36.22 
12  27  ia32 

9.039 
9.040 
9.059 

2    9  52.8 
2  33  15.4 
2  56  36.6 

56.46 
56.41 
56.35 

9  28.41 

9  48.14 

10    7.60 

0.827 
0.816 

12  29  27.81 
12  33  24.36 
12  37  20.92 

Moo. 

31 

12  30  50.72 

9.064 

8.  3  19  56.2 

-56.27 

10  26.75 

0.792 

12  41  17.47 

— 

Tke  1 

IB  Noon  n 

Mj  bo  Minmod  the  hubo  m  th 

•t  te  AppMOBi  KOQO. 

Dlft  for  1  hour. 
•l-0*.8865 
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a 
o 

XI 


I 


1 

3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
80 

81 


I 

•a 

o 
Q 


244 
•245 
246 

U47 
248 
249 

250 
251 
252 

253 
254 
255 

256 
257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
278 

274 


THE  SUN'S 


Tni€  LONGirUDB. 


159  6  32.2 

160  4  40.9 

161  2  51.6 

162  1  4.3 

162  59  18.8 

163  57  35.2 

164  55  53.5 

165  54  13.6 

166  52  35.5 

167  50  59.2 

168  49  24.6 

169  47  51.6 

170  46  20.3 

171  44  50.7 

172  43  22.7 

173  41  56.2 

174  40  31.3 

175  39  8.1 

176  37  46.8 

177  36  27.3 

178  35  9.6 

179  83  53.^ 

180  82  40.0 

181  31  28.3 

182  80  18.6 
188  29  11. 1 

184  28  5.8 

185  27  2.8 

186  26  2.1 

187  25  3.7 

188  24  7.7 


}J 


II 


5  49.7 
3  58.2 
2  8.8 

0  21.4 
58  35.8 
56  52.1 

55  10.2 
53  30.2 
51  52.0 

50  15.6 
48  40.9 
47  7.8 

45  36.3 

44  e.e 

42  38.5 

41  11.9 
39  46.9 
38  23.6 

37  2.2 
35  42.6 
34  24.8 

33  8.8 
31  54.9 
30  43.1 

29  33.3 
28  25.7 
27  20.3 

26  17.2 
25  16.4 
24  17.9 

23  21.8 


Biff,  for 
Ihovr. 


45.32 
45.40 
45.49 

45.57 
45.65 
45.73 

4.5.80 
45.88 
45.95 

46.02 
46.09 
46.16 

46J83 
46.30 
46.36 

46.43 
46.50 
45.57 

46.65 
46.72 
46.80 

46.88 
46.97 
47.05 

47.14 
47.23 
47.33 

47.42 
47.52 
47.61 


147.71 


LATITUDE 


.// 


+0.53 
0.45 
0.36 

0.24 
4-0.11 
-0.03 

0.16 
0.30 
0.41 

0.52 
0.59 
0.63 

0.64 
0.63 
0.58 

0.52 
0.44 
0.32 

0.20 
-0.07 
+0.06 

0.17 
0.26 
0.35 

0.40 
0.41 
0.41 

0.37 
0.31 
0.21 

+0.11 


Logarithm 

of  the 

Radiiu  Vector 

of  the 

Earth. 


0.0037312 
.0036275 
.0035225 

.0034161 
.0033082 
.0031987 

.0030876 
.0029750 
.0028609 

.0027454 
.0026284 
.0025102 

.0023909 
.0022707 
.0021497 

.0020279 
.0019057 
.0017831 

.0016602 
.0015873 
.0014145 

.0012919 
.0011694 
.0010469 

.0009246 
.0008026 
.0006806 

.0005586 
.0004366 
.0003145 

0.0001921 


DUr.  for 
Ihonr. 


-42.9 
43.5 
44.0 

44.6 
45.2 

45.9 

46.6 
47.2 

47.8 

48.4 
49.0 
49.5 

49.9 
50.3 
50.6 

50.8 
51.0 
51.1 

51.2 
51.2 
51.1 

51.0 
51.0 
51.0 

50.9 
50.9 
60.8 

50.8 
50.8 
50.9 

-51.1 


Mean  Tfane 
of 

Sidereal  Oh. 


h      m      a 

13  14  48.57 
13  10  52.66 
13    6  56.75 

13  3  0.86 
12  59  4.95 
12  55     9.04 

12  51  13.13 
12  47  17.23 
12  43  21.82 

12  39  35.40 
12  35  29.50 
12  31  33.60 

12  27  S7.69 
12  23  41.76 
12  19  45.87 

12  15  49.97 
12  11  54.06 
12  7  58.15 

12  4  2.25 
12  0  6.33 
11  56  10.42 

11  52  14.51 
U  48  18.60 
11  44  22.70 

11  40  26.79 
11  36  30.88 
11  82  34.97 

11  28  39.07 
11  24  43.16 
11  20  47.25 

11  16  51.85 


NOTB:  A  tomtptmdt  to  the  trme  e^ofaioz  of  the  dufte,  k*  le  the  ffMcm  eqiifaMn  of  Januaiy  Od. 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

for  In. 

Hour. 

Right  Asoension. 

Dftt, 
forlm. 

DeoUsation. 

Dift 
forlm. 

Honr. 

Bight  Aicenslon. 

Diff. 
for  1  m. 

DeolinftttoB. 

8AT 

URDi 

iT  1. 

MONDAY  3. 

b    III      ■      1 

5    0  1440 

• 

0         1     .    II 

// 

h    m      s 

• 

_           O             1              M 

M 

0 

9.M95 

N.27  52  49.1 

9.668 

0 

7    5  50.42 

9.63Xi 

NiJ6  28  .59.5 

6J3M 

1 

5    2  47.11 

9.6477 

27  55  24.0 

9.406 

1 

7    8  28.38 

9.6318 

26  22  :i5.6 

6.498 

2 

5    5  20.12 

9.5SQ7 

27  57  48.6 

9.393 

2 

7  11    6.24 

90D00 

26  16    0J> 

tJS79 

8 

5    7  53.44 

9.5577 

28    0    2.8 

9.149 

3 

7  13  43.98 

9.6079 

26    9  14.1 

6.867 

4 

5  10  27.05 

9.5696 

28    2    6.5 

1.973 

4 

7  16  21J)9 

9.6957 

26    2  16.5 

70)53 

5 

5  13    0.95 

9.5673 

28    3  59.6 

1.797 

5 

7  18  59.07 

9.6935 

25  55    7.7 

7.930 

6 

5  15  35.13 

9.5719 

28    5  42.1 

IJBSO 

6 

7  21  36.41 

9.6911 

25  47  47.8 

7.494 

7 

5  18    9.58 

9.5764 

28    7  14.0 

1.449 

7 

7  24  13.60 

9.6186 

25  40  16.8 

7.606 

8 

5  20  44.30 

9.5806 

28    8  a5.1 

ijam 

8 

7  26  50.64 

9.6150 

25  32  34.8 

7.701 

9 

5  23  19.28 

9.5851 

28    9  45.4 

ijm 

9 

7  29  27.51 

9.6131 

25  24  41.9 

7.07:1 

]0 

5  25  54^1 

9.5891 

28  10  44.9 

OJOl 

10 

7  32    4.21 

94109 

25  16  38.0 

8.1S6 

11 

5  28  29^ 

9.5030 

28  11  33.5 

0.719 

11 

7  34  40.74 

9.6079 

25    8  23.2 
24  59  57.6 

8J37 

12 

5  31    5.67 

9.5068 

28  12  11.2 

ojssn 

12 

7  37  17.08 

9.6041 

8.517 

13 

5  33  41.59 

9US006 

28  12  37.9 

0.353 

13 

7  39  53.23 

90i009 

24  51  21.2 

8.695 

14 

5  36  17.73 

9.6041 

28  12  53.5 

-H).168 

14 

7  42  29.19 

9.5076 

24  42  34.2 

8.873 

15 

5  38  54.08 

9.6075 

28  12  58.1 

H>U>16 

15 

7  45    4.94 

9.5941 

24  33  36.5 

90)50 

16 

5  41  30.63 

9.6107 

28  12  51.6 

0.909 

16 

7  47  40.48 

9.5006 

24  24  28.^ 

0.995 

17 

5  44    7.37 

9.6138 

28  12  33.9 

0.380 

17 

7  50  15.81 

9.5870 

24  15    9.5 

0.306 

18 

5  46  44.29 

9.6168 

28  12    4J& 

0.5T7 

18 

7  52  .50.92 

9.5639 

24    5  4a4 

0.579 

19 

5  49  21.38 

9.6106 

28  11  24.7 

0.764 

19 

7  55  25.80 

9.5704 

23  56    Oi> 

9.744 

20 

5  51  58.64 

9.6923 

28  10  33J2 

OMi 

20 

7  58    0.45 

9.5756 

23  46  ll.l 

9.915 

1 

21 

5  54  36.05 

9.6947 

28    9  30.4 

1.141 

21 

8    0  34.87 

9.5717 

23  36  11.1 

100164 

22 

5  57  13.60 

9.6970 

28    8  16.3 

1.390 

22 

8    3    9.05 

9.5676 

23  26    1.0 

10.959 

23 

5  59  51^ 

8D 

9.6999 

NJ28    6  50.91 
I  2. 

1.518 

23 

8    5  42.98 
TU] 

9.5634 

E8DA 

NJ»  15  40.8 
.Y  4. 

10.410 

0 

6    2  29.11 

9.6313 

N.28    5  14.1 

1.700 

0 

8    8  ia6f^ 

9.5509 

NJ23    5  10.6 

10.586 

1 

6    5    7.05 

9UI339 

28    3  25.8 

1.001 

1 

8  10  50.09 

90050 

22  .54  30.5 

10.749  . 

2 

6    7  45.09 

9.6348 

28    1  26.0 

9jon 

2 

8  13  23.26 

9.5S66 

22  43  40.7 

100)11 

3 

6  10  23.23 

9.6364 

27  59  14.8 

9JK3 

3 

8  15  56.16 

9.5469 

22  32  41.2 

11.073 

4 

6  13    1.46 

9.6378 

27  56  52.1 

9.474 

4 

8  18  28.80 

9.6417 

22  21  32.0 

11.933 

5 

6  15  39.77 

9.6301 

27  54  17.9 

9.666 

5 

8  21     1.17 

9.5879 

22  10  13;) 

IIJOI 

6 

6  18  18.15 

94H09 

27  51  32.2 

9.858 

6 

8  23  33.27 

9.5397 

21  58  45.1 

11.548 

7 

6  20  56.59 

9.6411 

27  48  35.0 

3.050 

7 

8  26    5.09 

9.5980 

21  47    7.6 

ll.7t» 

8 

6  23  35.08 

9.6419 

27  45  26.2 

30)49 

8 

8  28  3a63 

9.6983 

21  35  20.8 

11.657 

• 

9 

6  26  13.62 

9.6496 

27  42    5.9 

3.435 

9 

8  31    7.89 

9.5187 

21  23  24.8 

\    190)09 

10 

6  28  52.19 

9.64.10 

27  38  34.0 

30B7 

10 

8  33  38.87 

9.5140 

21  11  19.7 

19.150 

11 

6  31  30.78 

9.6439 

27  34  50.6 

3.810 

11 

8  36    9.57 

9.5009. 

20  59    5.7 

19.398 

12 

6  34    9.38 

9.6434 

27  30  55.7 

40)19 

12 

8  38  39.98 

9J043 

20  46  42.8 

19.455 

13 

6  36  47J» 

9.6435 

27  26  49iJ 

4.^ 

13 

8  41  10.09 

9.4004 

20  34  11.1 

19.600 

14 

6  39  26.60 

9.6433 

27  22  31.2 

4J396 

14 

8  43  39.91 

9.4046 

20  21  30.8 

,    19.743  . 

15 

6  42    5.19 

9.6430 

27  18    1.7 

4.588 

15 

8  46    9.44 

9.4807 

20    8  4U) 

19.CW  ; 

16 

6  44  43.76 

fLM» 

27  13  20.6 

4.781 

16 

8  48  38.67 

9.4847 

19  55  44.5 

13.096 

17 

6  47  22.30 

9aM19 

27    8  28.0 

4.079 

17 

8  51    7.60 

9.4797 

19  42  38.8 

13.164 

18 

6  50    0.79 

9.^19 

27    3  24.0 

5.163 

IS 

6  53  36.23 

9.4747 

19  29  240) 

13.301 

19 

6  52  39.24 

90)403 

26  58    8.5 

5.354 

19 

8  56    4..56 

9.4606 

•    19  16    2.7 

13.435 

20 

6  55  17.63 

90S303 

26  52  41.5 

5.545 

20 

8  58  32.60 

9.4648 

19    2  39.6 

13.568 

21 

6  57  55.95 

9.6381 

26  47    3.1 

5.735 

21 

9    1    o.ai 

9.4597 

18  48  51.5 

1    13.700 

22 

7    0  34.20 

9.6367 

26  41  13.3 

5.995 

22 

9    3  27.77 

9.4547 

18  35    8.6 

1 

13.898 

23 

7    3  12.36 

9.6389 

26  35  12.1 

6.115 

23 

9    5  54.90 

9.4497 

18  21  15.1 

130)55 

24 

7    5  50.42 

9.6335 

N.26  28  59.5 

6.304 

24 

9    8  21.74 

9.4448 

N.18    7  14.0 

14.061 
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GREENWICH  MEAN  TIME. 

1 

THE  MOOITB  SIGHT  A6CEN6IOK  AND  DEO? .TNATION. 

Hmt- 

BifAtiMMuita. 

DiC 
for  In. 

IleoliMtkMi. 

Diffl 
for  1  m. 

Hoar. 

BightAaoenaioD. 

Die 
forlm. 

Difl. 
for  1  m. 

THU 

B8D^ 

LY  13. 

SATURDAY  16. 

km* 

• 

_  0         '       ^1 

/. 

h    m      • 

8 

S.3?  47  37.4 

II 

0 

16  27  26L56 

9J»m 

8.37    3    7.0 

4469 

0 

18  30  34.13 

94965 

iiJBan 

1 

16  29  49J02 

9JM4 

37    6  41.4 

4.495 

1 

18  33  51.80 

94997 

37  44  45.6 

8.7U7 

2 

16  33  If^M 

9.9646 

37  11    M 

4437 

3 

18  25    9.*?5 

94888 

37  41  5,5.4 

9407  \ 

3 

16  34  35.77 

8.9817 

37  15  21i) 

4A80 

3 

18  37  26.46 

94849 

37  38  56.8 

3J)45  1 

4 

16  36  58.85 

9.9M0 

27  19  28.0 

4483 

4 

18  29  43.44 

9.9810 

37  35  50.0 

3.182  ! 

5 

16  39  21.93 

94844 

37  33  24.7 

34B7 

5 

18  33    018 

94769 

37  .33  3.5.0 

3418  I 

6 

16  41  44.98 

94849 

37  27  12.1 

3.711 

6 

18  34  16.67 

94796 

37  29  11.8 

3.455  ; 

7 

16  44    8.08 

94830 

27  30  501 

3454 

7 

18  36  33.91 

94687 

27  25  40.4 

3400  ; 

8 

16  46  31i)5 

9468S 

37  34  18.6 

3487 

8 

18  3d  48.91 

94646 

37  33     1.0 

3.794 

9 

16  48  54i)5 

94891 

37  37  37.7 

3440 

9 

18  41    4.06 

9.9609 

27  18  13.5 

3.858  , 

10 

16  51  17.03 

948K 

37  40  47.4 

3.063 

10 

18  43  20.15 

94559 

37  14  18.0 

3.008 

11 

J6  53  39i)5 

94818 

37  43  47.7 

9437 

11 

18  45  35..37 

945I6 

37  10  14.5 

4.194  1 

12 

16  56    3JJ3 

94810 

37  40  38.6 

8.770 

13 

18  47  50.33 

94471 

27    6    3.1 

4.856  ' 

13 

16  58  25^ 

94809 

37  49  20.1i 

8414 

13 

18  50    5.03 

84497 

27    1  43.8 

4.387 

U 

17    0  4a46 

94»9 

37  51  53^ 

8.456 

14 

18  53  19.45 

84389 

26  57  16.7 

4.516  1 

U 

17    3  ]].19 

94789 

37  54  15.1 

9408 

15 

18  54  33j61 

94337 

26  53  41i) 

4.644 

16 

17    5  33.86 

94779 

37  56  2a6 

8.147 

16 

18  56  47.49 

9.9991 

36  47  59.4 

4.779 

17 

17    7  5a45 

94790 

37  58  33.7 

1.991 

17 

18  59     1.10 

94945 

36  43    9.3 

4.900 

18 

17  10  18*97 

94747 

38    0  37.5 

1496 

18 

19    1  14.43 

94198 

36  38  11.4 

5.097 

19 

17  13  4U1 

94739 

36    3  i:).o 

1481 

19 

19    3  37.48 

941$8 

36  33    00 

5.159 

90 

17  15    a77 

94718 

38    3  49i2 

1486 

30 

19    5  40^25 

94104 

36  37  53.3 

5476 

91 

17  17  2a04 
17  19  48^1 
17  23  1028 

94308 

38    5  lOl 

1478 

31 

19    7  52.73 

94056 

26  33  33AI 

5.400 

29 

94987 

28    633.8 

1418 

33 

19  10    4i/3 

94006 

26  17    5Si 

5.583 

99 

94870 

S.28    7  42.3 

1464 

S3 

19  13  16.83 

9.1961 

S.26  11  30.1 

5446 

1 

FB 

WAY 

'  14. 

SUNDAY 

r   16. 

1 

0 

17  24  83^25 

94068 

S.38    8  41J» 

0410 

0 

19  14  38.45 

9.1919 

S.26    5  47.7 

5.767 

1 

17  36  54.10 

94699 

38    9  31.5 

0.757 

1 

19  16  39.78 

9.1893 

25  59  58.1 

5.887 

9 

17  29  15J63 

94818 

38  10  13.4 

0405 

3 

19  18  50.81 

9.1614 

25  54     1.3 

6.007 

3 

17  31  37^ 

9.9BW 

38  10  44.1 

0.459 

3 

19  21     1.55 

9.1765 

25  47  57;3 

6.185  I 

4 

17  33  58J94 

94870 

38  11    6.7 

0401 

4 

19  33  UJ^J 

9^715 

25  41  46.:3 

6449  1 

6 

17  36  2029 

94947 

38  11  20^ 

-0.149 

5 

19  25  23.13 

9.1666 

25  35  38.3 

6.358  , 

6 

17  38  41J50 

94093 

38  11  24.6 

40408 

6 

19  37  31-78 

9.1617 

25  3J)    .^3 

6.475 

7 

17  41    ^57 

94409 

28  11  19.9 

0.153 

7 

19  39  41.5:3 

8.1567 

35  33  31.3 

6491 

8 

17  43  2^49 

94474 

38  U    6J2 

0403 

8 

19  31  50.78 

8.1517 

35  15  53.4 

6.705 

9 

17  45  44.26 

94448 

38  10  4a6 

0.468 

9 

19  33  59.73 

8.1469 

35    9    07 

6.817 

10 

17  48    4.87 

94499 

38  10  13.0 

0401 

10 

19:i6    8.37 

8.1415 

35    3  14.:3 

6499 

11 

17  50  25.33 

94394 

38    9  31.5 

0.750 

11 

19  38  1071 

8.1365 

34  55  15.3 

7.041 

19 

17  52  45.60 

94905 

38    8  43.0 

0406 

13 

19  40  34.75 

8.1314 

34  48    9.4 

7.15-2 

13 

17  55    5.70 

94996 

38    7  4a7 

1445 

13 

19  43  :)3.48 

9.1863 

34  40  .57.0 

IJXl 

14 

17  57  25jG3 

94907 

38    6  36.6 

1.199 

14 

19  44  39i>l 

9.1913 

34  33  ,'38.1 ! 

7468 

15 

17  59  45.38 

94876 

38    5  30.6 

1439 

15 

19  46  47.04 

9.1 169 

•   24  36  13.8 

7.476 

16 

18    2    4J94 

94949 

38    3  55J) 

1.484 

16 

19  48  53.80 

9.1119 

34  18  41.0 

7463 

17 

18    4  94J30 

94911 

38    3  33.5 

1.699 

17 

19  51    o;38 

9.1060 

34  11    3.8 

7.6(J9 

18 

18    6  43.47 

94176 

38    0  40.4 

1.774 

18 

19  5:3    6.60 

9.1011 

34    3  18.3 

7.793 

19 

18    9    2.44 

94144 

37  58  40,G 

1418 

19 

19  55  13.51 

9.0960 

33  55  37.6 
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3194 

60    8    2 

3199 

61  30  45 

9119 

E. 

74    5  45 

3090 

72  37  23 

3089 

71    9    0 

9068 

69  40  36 

3087 

90 

Jupiter 
a  Aquilie 
a  Anetis 

W. 

68  50    7 

3109 

70  18  10 

3109 

71  46  17 

3009 

73  14  28 

3066 

W. 

4333    6 

4936 

44  30  52 

4839 

4530    2 

4738 

46  30  30 

4651 

E. 

62  18    6 

3077 

60  49  28 

3075 

59  20  48 

3073 

57  52    5 

3669 

Aldebaran 

E. 

94    055 

3130 

92  33  22 

3197 

91    5  45 

3194 

89  38    4 

3119 

21 

Jupiter 
a  Aquile 

W. 

80  36  34 

3074 

82    5  15 

3070 

8334    1 

3065 

85    253 

3666 

W. 

51  49  43 

4306 

52  56  30 

4099 

54    4    7 

4901 

55  12  39 

4153 

a  Arietis 

E. 

50  27  37 

3056 

48  58  33 

3059 

47  29  25 

3049 

46    0  13 

3047  , 

Aldebaran 

E. 

82  18  32 

3101 

80  50  24 

3006 

79  22  12 

3094 

77  53  55 

3060 

22 

Jupiter 
a  A<]^uile 
a  Anetis 

W. 

92  28  43 

3035 

93  58  12 

3090 

95  27  48 

3094 

96  57  31 

3616 

W. 

61    5  12 

3956 

62  17  35 

3994 

63  30  30 

3804 

64  43  56 

3665 

E. 

38  33  22 

3033 

37    350 

3031 

35  34  16 

3030 

34    4  40 

3099 

XVI. 
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GREENWICH  MEAN  TIME. 

1 

LUNAB  DISTANCES. 

1 

«*x 

ftUr't  ^aiDA 

P.L. 

P.L. 

P.L. 

1 
P.L. 

'1 

Ml4 

Midnight 

of 

XV  b. 

of 

XVlllb. 

of 

XXP>. 

of 

3^ 

PMition. 

o 

Biff. 

DliT. 

Dur. 

Dlff. 

14 

Saturn 

E. 

P          i       i» 

78    0    5 

9868 

0           /         /» 

76  27    5 

2880 

74  54  21 

9899 

73  21  52 

9903 

15    Svif 

W. 

107  34  24 

3338 

108  47  52 

3347 

110  11    9 

3356 

111  34  16 

1 
3365 

Spica 

W. 

78  24  49 

SW73 

79  55  a5 

9969 

81  26  10 

9991 

82  56  34 

9996  < 

'  Venus 

W. 

72  58  55 

3430 

74  20  27 

3449 

75  41  48 

3456 

77    2  59 

3466 

Autares 

W. 

d2  30  35 

3979 

«34     1  23 

S980 

35  32     1 

9989 

37    2  28 

9997 

.  Pomalhaut 

E. 

52  46    7 

3476 

51  25  18 

3507 

50    5    2 

3540 

48  45  22 

3574  ■ 

:  Mats 

E. 

60    0  18 

9998 

58  28  35 

9938 

56  57    4 

9948 

55  25  46 

9957 

1  Satiini 

E. 

65  42  52 

9954 

64  11  41 

9963 

6^  40  42 

9979 

61    9  54 

9980  > 

a  PegBsi 

E. 

73  42  25 

3197 

72  16  12 

3909 

70  50  14 

3SM9 

69  24  31 

3936  ' 

1 

10  '   SiTK 

W. 

118  27  27 

3409 

119  49  41 

3408 

121  11  48 

3415 

122  33  48 

3490 

.  Vetiu* 

W. 

83  46  41 

3509 

85    7    2 

3509 

86  27  16 

3515 

87  47  24 

3590 

Aiitarp« 

W. 

44  32  27 

3030 

46    2    3 

3034 

47  31  33 

3040 

49    0  56 

3045 

Jupiter 

W. 

27  56  50 

3199 

29  24  24 

3199 

30  51  58 

3199 

32  19  33 

3199    ; 

FoinaUiaut 

E. 

42  17    5 

37ti9 

41     1  44 

3835 

39  47  18 

3899 

38  :»  50 

3954 

Mara 

E. 

47  52    4 

3000 

46  21  51 

3009 

44  51  49 

3017 

4:3  21  57 

3094 

Satitni 

E. 

53  38  17 

»15 

52    8  2:j 

3091 

50  38  36 

3096 

49    8  56 

3039  _ 

a  Pegasi 

E. 

62  19  40 

3300 

60  55  28 

3313 

59  31  31 

3396 

58    7  50 

3340 

17  !  Sun 

W. 

129  22  28 

3440 

130  43  59 

3444 

132    5  26 

3446 

133  26  50 

3448 

Venus 

W. 

94  26  4() 

3540 

95  46  26 

3549 

97    6    4 

3545 

98  25  39 

3547 

1  Antares 

W. 

56  26  34 

3063 

57  55  29 

3065 

59  24  22 

3067 

60  53  12 

3069 

.  Jupiter 

W. 

:i9  37  18 

3139 

41     4  49 

3139 

42  32  20 

3139 

43  59  51 

3133  ■ 

Mors 

E. 

:)5  54  59 

3064 

34  26    5 

3073 

32  57  22 

3089 

31  28  50 

3001 

Saturn 

E. 

41  42  10 

30M 

40  13    5 

3058 

38  44    4 

3069 

37  15    8 

3065 

a  Pe^nsi 

E. 

51   13  40 

3490 

49  51  46 

3436 

48  30  13 

3458 

47    9    2 

3479 

or  Anetis 

E. 

91  46  36 

3080 

90  18    2 

3089 

88  49  31 

3084 

87  21     2 

3067 

18  1  Antares 

W. 

68  16  57 

3073 

69  45  40 

3073 

71  14  23 

3079 

72  43    7 

3079 

Jupiter 

W. 

51  17  24 

3131 

52  44  56 

3199 

54  12  30 

3199 

55  40    5 

3197  < 

.  Mani 

E. 

24    9  38 

3169 

22  42  43 

3183 

21  \(S  13 

3909 

19  50  14 

3941 

Saturn 

K. 

29  51  25 

3081 

28  22  52 

3084 

2()  54  23 

3088 

25  25  59 

3093 

!  a  Pecasi 
a  Arfetis 

E. 

40  29  37 

3614 

39  11   18 

3649 

37  53  37 

3680 

36  36  38 

3733 

E. 

79  59    7 

3091 

78  30  46 

3091 

77    2  26 

3091 

75  34    6 

3001   , 

19     AntarrM 

W. 

80    7    3 

3065 

81  35  56 

3069 

83    4  52 

3060 

84  33  51 

3056  > 

Jupiter 

W. 

62  58  31 

3117 

()4  26  20 

3114 

65  54  12 

3111 

67  22    8 

3109 

E. 

68  12  10 

3086 

m  43  43 

3063 

(i5  15  13 

9089 

63  46  41 

3079  i 

90     Juniter 
a  Amiiln 
tt  Anotis 

W. 

74  42  43 

3091 

76  11     3 

S067 

77  39  28 

3063 

79    7  58 

3078  ' 

W. 

47  32  11 

4571 

48  35     1 

4498 

49  38  55 

4499 

50  43  50 

4365  1 

E. 

56  2:)  J8 

3067 

54  54  28 

3065 

53  25  35 

3061 

51  56  38 

3058 

'  Akk'lmniii 

E. 

88  10  18 

3116 

86  42  28 

3113 

85  14  'M 

3109 

83  46  35 

3105  i 

'l\     Jupiter 

W. 

86  31  51 

3056 

88    0  54 

3051 

89  :J0    4 

3046 

90  59  20 

3040  ; 

a  Anuile 
a  Anetis 

W. 

56  21  43 

4108 

57  31  37 

4067 

58  42  11 

4098 

59  5.3  23 

3900 

E. 

44  30  58 

3D43 

43     1  39 

3041 

41  32  17 

3038 

40    2  51 

3035 

Ahlelmniii 

E. 

7()  25  :« 

3086 

74  57    6 

3083 

73  28  35 

3078 

71  59  59 

3074 

1 

22    Jupiter 

W. 

$)8  27  21 

3013 

9i)  57  18 

3007 

101  27  22 

3001 

102  57  33 

9995  ' 

1  Ac|uikB 

W. 

65  57  51 

3838 

67  12  14 

3813 

t)8  27    3 

3789 

<)9  42  17 

3766 

n  Arietis 

E. 

32  35    3 

3098 

1 

31     5  25 

3098 

29  35  47 

3099 

28    6  10 

30)1 

1 

11 
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GBEENWICH  MEAN  TIME. 

• 

LUNAB  DISTANCES. 

■ 

h 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

o  S 

and 

Noon. 

of 

lllb. 

of 

VIb. 

of 

IXh- 

of 

22 

PoBitiOD. 

Diff. 

Dur. 

• 

Dilfl 

DIfl. 

Aldebaraii 

E. 

O          /        f* 

70  31  18 

3071 

O           /         f« 

69    2  33 

3007 

67  33  43 

3063 

O          /         «• 

66    4  48 

9060 

23 

• 

a  Aquilce 

W. 

70  57  55 

3745 

72  13  55 

3795 

73  30  16 

3706 

74  46  57 

3667 

Fomolhaiit 

W. 

44  22  54 

3587 

45  41  42 

3548 

47    1  13 

3519 

48  21  24 

Mn 

Mars 

W. 

31  40  16 

9970 

33  11    6 

9856 

34  42  11 

9946 

36  13  32 

9896 

Saturn 

W. 

24  43  34 

8958 

26  14  40 

9946 

27  46    0 

9996 

29  17  33 

9996 

Aldebamii 

E. 

58  39  10 

3043 

57    9  51 

3040 

55  40  28 

3038 

54  11    2 

9096 

24 

Fomalhaut 

W. 

55  11    2 

3338 

56  34  29 

3316 

57  58  22 

3994 

59  22  41 

9073 

Mars 

W. 

43  53  39 

S884 

45  26  18 

9876 

46  59    8 

9866 

48  32  10 

9657 

Saturn 

W. 

36  58  20 

9881 

38  31    3 

9879 

40    3  58 

9863 

41  37    4 

98U 

a  Pegasi 

W. 

33  ?8  25 

3091 

34  46  ;^ 

3556 

36    5  57 

3508 

37  26  19 

94S8 

Aldebaraii 

E. 

46  43  24 

3031 

45  13  50 

3033 

43  44  18 

3084 

42  14  48 

9038 

Pollux 

E. 

88  46  50 

9801 

87  14  20 

9883 

85  41  40 

9876 

84    8  51 

9869 

25 

Fomalhaut 

W. 

66  29  58 

3183 

67  56  28 

3167 

69  23  17 

3151 

70  50  25 

9197 

Mars 

W. 

56  20  13 

9813 

57  54  24 

9805 

59  28  46 

9f790 

61    3  19 

ims! 

Saturn 

w. 

49  25  16 

9813 

50  59  27 

9804 

52  33  50 

9795 

54    8  24 

9786 

a  Pegasi 
Aldebaraii 

w. 

44  20  53 

3957 

45  45  55 

3995 

47  11  34 

3197 

48  37  47 

9170 

E. 

34  48  42 

3073 

3:j  19  59 

3087 

31  51  33 

3103 

30  23  27 

3194 

Pollux 

E. 

76  22  20 

9831 

74  48  32 

9893 

73  14  34 

9815 

71  40  26 

9807 

26 

Fomalliaiit 

\V. 

78  10  19 

3069 

79  39    6 

3057 

81    8    8 

3045 

82  37  25 

3094 

Mars 

w. 

68  58  59 

974d 

70  34  42 

9733 

72  10  38 

9794 

73  46  46 

9714 

Saturn 

w. 

62    4    9 

9749 

63  39  53 

9739 

65  15  50 

9f799 

66  52    0 

9713 

a  Pegasi 

w. 

55  56  21 

3066 

•57  25  24 

3037 

58  54  51 

9018 

60  24  41 

9000 

Pollux 

E. 

63  47     1 

9764 

62  11  46 

97.'}6 

60  36  20 

9747 

59    0  42 

9738 

Suzf 

E. 

135  51  42 

3119 

134  23  47 

3101 

132  55  39 

9091 

131  27  19 

3061 

27 

Fomalhaut 

W. 

90    7  16 

9961 

91  37  53 

9970 

93    8  43 

9909 

94  39  44 

9850 

Mars 

W. 

81  50  a5 

9606 

83  28    0 

9057 

85    5  38 

9646 

86  43  30 

9637 

1 

Satuni 

W. 

74  56    2 

9663 

76  33  31 

9654 

78  11  13 

9643 

79  49  10 

9639 

a  Pepsi 
a  Anetis 

W. 

67  59  20 

9917 

69  31  17 

9901 

71    334 

9887 

72  36  10 

967i 

W. 

24  32  47 

9780 

26    7  41 

9759 

27  43    3 

9739 

29  18  51 

9790 

1 

Pollux 

E. 

50  59  30 

9691 

49  22  38 

9661 

47  45  3!) 

•  9679 

46    8  15 

9061 

1 

1 

Roguhis 

E. 

87  49  55 

9678 

86  12  46 

9668 

84  a5  2:) 

9657 

82  57  46 

9647 

1 
1 

Sun 

E. 

124    2  24 

3096 

122  32  44 

9016 

121    2  51 

3005 

* 

119  32  44 

9903 

!28 

Saturn 

W. 

88    2  32 

9577 

89  41  58 

9B66 

91  21  39 

9555 

93    1  36 

9543 

a  Ai'ictis 

w. 

37  2:3  38 

9640 

39    1  aQ 

9096 

40  39  59 

8611 

42  18  39 

9596 

1 

Pollux 

E. 

37  58  25 

9619 

3(J  19  47 

9603 

34  40  5(; 

950:i 

33      1   51      9664 

1 

1 

RcgiihiH 

E. 

74  46    3 

9593 

73    6  57 

9580 

71  27  35 

9569 

69  47  58 

9557 

1 

Sun 

E. 

111  58  28 

9933 

1 10  26  51 

9991 

108  54  59 

9909 

107  22  51 

9806 

.  29 

a  Arietis 

W. 

50  m  51 

9597 

52  17  27 

9513 

53  58  22 

9499 

55  39  36 

9486 

1 

Aldobaran 

W. 

21  14  21 

3103 

22  42  27 

3011 

24  12  26 

9934 

25  44    2 

9867 

1 

Regulus 

E. 

61  25  45 

9497 

59  44  28 

9485 

58    2  53 

9479 

56  21    0 

(460 

Son 

E. 

99  38    4 

9831 

98    4  16 

9818 

96  30  11 

9805 

94  55  49 

9791 

:10  i  a  Arietis 

W. 

64  10  :^') 

9419 

(i5  53  41 

9405 

67  37    9     9391 

69  20  56 

9378 

,  Aldebarnii 

W. 

33  40    9 

9640 

35  18    9 

9607 

36  56  54     9577 
44  19  32*    9371 

38  36  20 

9560 

Regulus 

E. 

47  47  11 

9396 

46    3  31 

9383 

42  35  15 

9J68 

SUIY 

E. 

86  59  31 

9793 

85  23  22 

9709 

83  46  54     9695 

t 

82  10    8 

9689 

XVllf. 
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GREEIS  W ICH  MEAN  TIME. 

« 

LUNAR  DISTANCES. 

• 

32 

Star's  NaiDA 

P.L. 

P.L 

P.L. 

P.L. 

#4 

•ad 

Midnight 

of 

XVk. 

of 

XVIIfh- 

of 

XXIh- 

of 

Position. 

o 

Diff. 

• 

Biff. 

Biff. 

BUL 

29 

Aldeliarau 

E. 

Q          s        a 

64  3&  49 

3056 

9       If 

6d    6  46 

3059 

O            11* 

61  37  38 

9049 

60    8  26 

3046 

23 

a  Aquite 

W. 

76    3  58 

3670 

77  21  17 

^3665 

78  38  52 

3630 

79  56  44 

3696 

Foinalliaut 

W. 

49  42  13 

3446 

51     3  37 

3416 

52  25  35 

3388 

53  48    4 

3364 

;  Mars 

W. 

37  45    7 

itW4 

39  16  56 

9913 

40  48  58 

9904 

42  21  12 

9804 

Saturn 

W. 

30  49  19 

8916 

32  21  17 

9907 

33  53  27 

9808 

35  25  48 

9800  I 

Aldebaran 

E. 

52  4]  34 

3034 

51  12    3 

3033 

49  42  31 

3089 

48  12  58 

3031 

14 

Fotnalliaut 

W. 

60  47  24 

3853 

62  12  30 

:<935 

a3  37  58 

3916 

65    3  48 

3190 

MUTB 

W. 

50    5  24 

9648 

51  38  49 

9830 

53  12  26 

9681 

54  46  14 

9899 

Saturn 

W. 

43  10  20 

9846 

44  43  48 

9838 

46  17  26 

9630 

47  51  15 

9S91 

a  Pegaai 

W. 

38  47  37 

3406 

40    9  47 

3363 

41  32  46 

3395 

42  56  29 

3989 

Aldeboniii 

E. 

40  45  22 

3041 

39  16    0 

3047 

37  46  45 

3053 

36  17  38 

3009 

Pollux 

E. 

82  35  52 

9809 

81    2  44 

9854 

79  29  26 
75  13  32 

9846 

77  55  58 

9838 

25 

Foniallinut 

VV. 

72  17  50 

3199 

73  45  as 

3109 

3006 

76  41  48 

3089 

Mara 

W. 

6238    4 

9779 

64  13    0 

9769 

65  48    8 

6760 

67  2:3  28 

9769 

Saturn 

W. 

55  43  10 

9778 

57  18    7 

9760 

58  53  16 

9760 

60  28  37 

9751 

1  a  Pegaai 

W. 

50    4  32 

3144 

51  31  48 

3191 

52  59  32 

3099 

54  27  43 

3077 

Aldebomii 

E. 

28  55  47 

3150 

27  28  38 

3181 

26    2    6 

39Q0 

24  36  21 

3970 

Pollux 

E. 

70    6    7 

9798 

68  31  37 

9790 

66  56  56 

9789 

65  22    4 

9773 

26  '  Pomalbaut 

W. 

84    6  56 

30S9 

85  36  41 

3011 

87    6  40 

3001 

88  36  52 

0801 

'  Mara 

W. 

75  23    7 

9705 

76  59  40 

9096 

78  36  25 

9687 

80  13  23 

9676 

Siitiini 

W. 

08  28  22 

9704 

70    4  57 

9604 

71  41  45 

9684 

73  18  47 

9674 

!  a  Pegaai 

VV. 

61  54  54 

9989 

63  25  29 

9965 

64  56  25 

9949 

66  27  42 

9939 

Pollux 

E. 

57  24  52 

9^29 

55  48  50 

9719 

54  12  36 

9710 

52  36    9 

9701 

8D2f 

E. 

129  58  4<] 

3071 

128  30    1 

3060 

127    1    2 

3040 

125  31  50 

3038 

27 

Fooialhaut 

!wr. 

96  10  57 

9943 

97  42  21 

9935 

99  13  55 

9997 

109  45  40 

9019 

Mara 

w. 

88  21  35 

9096 

89  59  54 

9615 

91  38  28 

9605 

93  17  16 

99«5 

j  Saturn 

w. 

81  27  21 

9091 

83    5  47 

9611 

84  44  27 

9000 

86  23  22 

9580 

,  a  Pepsi 
ti  Anetia 

w. 

74    9    5 

9858 

75  42  18 

9844 

77  15  49 

9830 

78  49  38 

9816 

w. 

30  55    4 

9703 

32  31  40 

9687 

34    8  38 

9670 

35  45  58 

9655 

Pollux 

E. 

44  30  43 

9659 

42  52  59 

9649 

41  15     1 

9639 

39  36  50 

96» 

Rvgulita 

E. 

81  19  55 

9636 

79  41  49 

9626 

78    3  29 

9615 

76  24  54 

9603   , 

1  SU5 

E. 

118    2  22 

9981 

116  31  46 

9969 

115    0  55 

9958 

113  29  49 

9946 

*<£    Saturn 

w. 

94  41  49 

9539 

JKi  22  18 

9590 

98    3    4 

9508 

99  44    6 

9405 

'  a  Arietta 

w. 

43  57  39 

9583 

45  36  58 

9560 

47  16  36 

9564 

48  56  34 

9540   1 

Pollux 

E. 

31  22  34 

9574 

29  43    4 

9566 

28    3  22 

9558 

26  23  29 

9560 

'  KegiiliiM 

E. 

68    8    4 

9545 

66  27  54 

9534 

64  47  28 

9589 

63    6  45 

9510 

SUK 

E. 

105  50  27 

9683 

104  17  46 

9870 

102  44  49 

9857 

101  11  35 

9844 

*2>    tt  Arirtia 

W. 

57  21     9 

9479 

59    3    1 

9458 

60  45  13 

9445 

62  27  44 

9439 

Aldeljunin 

W. 

27  17    3 

9810 

28  51  18 

9760 

30  26  38 

9716 

32    2  57 

9676 

Itegulua 

E. 

54  38  50 

W47 

52  56  22 

9435 

51  13  37 

9«» 

49  30  33 

9400 

Sun 

E. 

93  21    9 

9777 

91  46  11 

9764 

90  10  56 

9750 

88  35  23 

9736 

.10    uArietis 

W. 

71     5    2 

9365 

72  49  27 

9359 

74  34  11 

9339 

76  19  13 

S396 

Aldcbaraii 

W. 

40  16  24 

9593 

41  57    5 

9499 

43  38  20 

9476 

45  20    7 

9454 

Regiilua 

E. 

40  50  40 

9345 

39    5  46 

9333 

37  20  34 

9390 

35  a5    3 

8307 

Hvit 

1 

E. 

8033    4 

9660 

78  55  42 

9655 

77  18    1 

9641 

75  40    2 

96B0 

1 

1 
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OCTOBJBR,  1877. 


1. 


AT  GREENWICH  APPARENT  NOON. 


^ 
« 


9 


I 


Mon. 

Tiies. 

Wed. 

Tluir. 

Frill. 

Sat. 

Smu 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

^foIl. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 
Wed. 


I 

5 


& 
P 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


Thur.  I  32 


THE  SUN'S 


AppamU 
KightAsceiiHioii. 


Diff.  for 
1  lioiir. 


h      in        8 

12  30  49.16, 
12  34  26.82 
12  38  4.811 

12  41  43.14 
12  45  21.84 
12  49  0.93 

12  52  40.43 

12  56.  20.34 

13  0  0.68 

13  3  41.48 
13  7  22.75 
13  11  4.50 


13  14 
13  18 
13  22 

13  25 
13  29 
13  33 

13  87 
13  40 
13  44 

13  48 
13  52 
13  56 

13  59 

14  3 
14  7 

14  11 
14  15 
14  19 
14  23 


46.74 
29.49 
12.78 

56.63 
41.05' 
26.05, 

I 
11.66 
57.90' 

44.78 

32.32' 

20.55 

9.47 

59. 12 
49.51' 
40.65 

32.56. 
25.25 
18.73 
13.02 


14  27     8.13 


b 

9.0G2 
9.076 
J).090 

9.105 
9,lSiO 
9.137 

9.154 
9.172 
9.190 

9.209 
9.229 
9.250 

9.271 
9.293 
9.315 

9.338 
9.3G2 
9.3d7 

9.413 
9.439 
9.4GG 

9.494 
9.524 
9.554 

9.584 
9.015 
9.G47 

9.<»79 
9.711 
9.744 
9.778 

9.812 


Apparent 
Declination. 


DifT.  Tor 
1  lioiir. 


S.   3  19  46.1 -58.20 
3  43     3.4  58.18 


4     6  18.2 


58.05 


4  29  30.0  57.92 

4  52  38.8'  57.78 

5  15  43.9!  57.62 

5  38  45.1  57.45 

6  1  41.9,  57.26 
6  24  33.9  57.06 


6  47  20.8;  5G.83 

7  10  2.0:  5G.59 
7  32  37.3  5G.34 

7  55     6.2,  50.07 

8  17  28.6'  55.7H ' 

8  39  43.8!  55.47 

9  1  51.4'  55.15 
9  23  51.3;  54.82 
9  45  42.9  54.48 

i  i 

10     7  26.0,  54.11  i 

10  29     0.2  53.73  , 

10  50  25.0  5:133 

11  11  40.2'  52.92' 
11  32  45.3  52.49  i 

1 1  53  40.0  52.05 : 

12  14  24.0  51  59 
12  34  56.(ii  51.12 

12  55  17.8|  50.G3- 

13  15  26.9|  50.12 
13  35  23.7|  49.G0  , 

13  55     7.7  49.05 

14  14  :^.6  48.49  \ 

i  I 

I 

S.  14  33  55.7 1-47.91  ! 


Seiui. 
diameter. 


lianiftor  paa^iu};  may  be  iVmiiil  by  hu 


6 
6 


6 
6 
6 

6 
6 
6 


0 
6 
G 
6 


/» 


6  1.57 

6  1.84 

6  2.12 

6  2.40 

6  2.67 

6  2.95 

6  3.22 

6  3.50 

6  3.78 

6  4.06 

6  4.34 

6  4.62 

6  4.91 

6  5.19 

6  5.47 


5.75 
6.03 
6.31 


6  6.58 
6  6.86 
6    7.13 


7.40 
7.6G 
7.92 

8.18 
8.44 
8.69 

8.94 
9.19 
9.44 
9.68 


6    9.93 


Slder«al 

Time 

of  the 

Senii- 

diamoier 

paminK 

the 
Merid- 
ian. 


64.37 
64.42 
64.47 

64.52 
64.57 
64.63 

64.69 
64.75 
64.82 

64.89 
64.96 
65.04 

65.12 
65.20 
65.28 

65.36 
65.45 
65.54 

65.63 
65.72 
65.82 

65.92 
66.02 
66.12 

66.23 
66.33 
66.44 

66.55 
66.66 
66.77 
66.88 

66.99 


Bquaiiou  of 

Time, 

tobe 

tubtraeted 

from 

ApptiTtHt 

Time. 


to         H 

10  26.62 

10  45.45 

11  3.96 

1122.14 
1 1  39.95 

11  57.37 

12  14.38 
12  30.97 

12  47.13 

13  2.85 
13  18.09 
13  ;^2.85 

13  47.11 

14  0.88 
14  14.11 

14  26.7^ 


0.740 
0.734 
0.717 

0.700 

0.664 

0.645 
0.025 
0.604 

0.58:1 

0.541 

0.516 


14  38.88  o.m 

14  50.40  0.46: 

15  1.31  0.441 
15  n.61i  0.415 

15  21.27!  o.:fcy 

I 

15  30.251  (KM) 

15  38.54  0.331 

15  46.14  Q.:m 

I 

15  5a04i  0.271 

15  59.20  0.240 

16  4.60  o.2(H 

16    9.23  0.176 

16  13.09<  0.144 

16  16.16  0.111 

16  18.41  0.077 

I 

16  19.85'  0.043 


tractini;  O'.tH  from  the  Sidervai  I'kme. 


XOTK.— Mean  Time  of  the  Semii 

—  prefixed  to  the  hourly  ohan;ro  of  dfcliiialiou,  iu(licnt«*M  that  houlIi  (loclinuiious  ant  iucroaaiiig. 
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AT  GREENWICH  MEAN  NOON. 


5 
§ 


'^  I      ^ 


o 


Mon. 

Tiies. 

Wed. 

Tliur. 

Prid. 

Sat. 

Sun. 
Mon. 

Tues. 


Sat. 
Sun. 
Mod. 


I 


Frid. 
S«t. 


1 
2 
3 


4 

5 
6 

7 
6 
9 


Wed.  10 
'Hiur.  ,  11 
Frid.  !   12 


13 
14 
15 


Tiien.  16 
Wed.  17 
Thur.  <  18 


19 
20 
21 


MoQ.  22 
Tues.  23 
Wed.     24 

Thur.  25 
Frid.  i  26 
Sot     I  27 


I  28 
)ioo.  I  29 
TiM.  30 
Wad.     31 

Tbor.  I  32 


THE  SUN'S 


Appmrent 
Right  AwjeoAlou. 


h      ra        a 

12  30  50.72 
12  34  28.43 
12  38  6.47 

12  41  44.85 
12  45  23.59 
12  49  2.73 

12  52  42.28 

12  56  22.24 

13  0  2.63 

13  3  43.47 
13  7  24.78 
13  11  6.57 

13  14  48.86 
13  18  31.65 
13  22  14.98 


1>iff.  for 
1  hour. 


13  37  14.01 
13  41  0.28 
13  44  47.19 

13  48  34.76 
13  52  23.02 1 
13  56  11.97j 


14 
14 
14 


9.064 
9.078 
9.099 

9.107 
9.122 
9.139 

9.156 
9.174 
9.192 

9.211 
9.231 
9.252 

9.273 
9.295 
9.317 


13  25  58.87  I  9.340 
13  29  43.32  9.364 
13  33  28.36      9.389 


9.415 
9.441 
0.468 

9.496 
9.525 
9.555 


0  1.65 !  9.585 
3  52.061  9.616 
7  43.22  I    9.648J 


14  11  35.15 1  9.680 

14  15  27.861  9.712 

14  19  21.86  j  9.745 

14  28  15.67 '  9.779 

14  27  10.791  9.813 


'  Apparent 
Declination. 


/» 


S.  3  19  56. 

3  43  13.7 

4  6  28.7 

4  29  40.8 

4  52  49.9 

5  15  55.3 

5  38  56.7 

6  1  53.7 
6  24  46.01 

6  47  33.1 

7  10  14.5 
7  32  50.0 

7  55  19.1 

8  17  41.6 
8  39  56.9 


2-58 


DUr.for 
1  liour. 


.27 

58.17 
58.06 

57.93 
57.79 
57.63 

57.46 
57.27 
57.07 

56.84 
56.60 
56.35 

56.08 
55.79 
55.48 


9     2     4.6  55.16 

9  24     4.6,  54.83 

9  45  56.3|  54.48 

10     7  39.5;  54.11 

10  29  13.8,  53.73 

10  50  38.7,  53.33 

I 

11  11  53.9!  52.92 
11  32  59.0  52.49 

11  53  53.7  52.05 

12  14  37.6  51.59 
12  35  10.2  51.12 

12  55  31.3  50.63 

13  15  40.4  50.12 
13  35  37.1  49.60 

13  55  21.0  49.05 

14  14  51.7  48.49 

S.  14  34    8.8-47.91 


Equation  of 

Time, 

tobe 

addedto 

Mean 

Time, 


m  B 

0  26.75 

0  45.59 

1  4.10 

1  22.28 

1  40.09 

1  57.51 

2  14.51 
2  31.11 

2  47.27 

3  2.99 
3  18.23 
3  32.99 

3  47.25 

4  1.02 
4  14.24 

4  26.91 

4  39.01 

4  50.53 

5  1.43 
5  11.72 
5  21.36 

5  30.34 

5  38.63 

5  46.24 

5  53.11 

5  59.26 

6  4.65 

6  9.28 

6  13.13 

6  16.19 

6  18.43.  0.077 


Diff.fur 
1  Iiour. 


B 

0.792 
0.778 
0.764 

0.749 
0.734 
0.717 

0.700 
0.683 
0.664 

0.645 
0.625 
0.604 

0.583 
0.561 
0.541 

0.516 
0.492 
0.467 

0.441 
0.415 
0.388 

0.360 
0.331 
0.301 

0.271 
0.240 
0.208 

0.176 
0.144 
0.111 


16  19.87 


0.043 


8idei«4U 

Time 

or 

RlgbtAscenBiuu 

of 

*  Mean  Hnn. 


m 


B 


2  41  17.47 
2  45  14.02 
2  49  10.57 

2  53  7.13 

2  57  3.68 

3  1  0.24 

3  4  56.79 
3  8  53.35 
3  12  49.90 

3  16  46.46 
3  20  43.01 
3  24  39.56 

3  28  36.11 
3  32  32.67 
3  36  29.22 

3  40  25.78 
3  44  22.33 
3  48  18.89 

3  52  15.44 

3  56  12.00 

4  0    8.55 

4  4  5.10 
4  8  1.65 
4  11  58.21 

4  15  54.76 
4  19  51.32 
4  23  47.87 

4  27  44.43 
4  31  40.99 
4  35  37.55 
4  39  34.10 


14  43  30.66 


XOTt..-.TlM  agniiitlamiiHir  te  Umn  Noon  may  be  imnnnd  tli«  Huno  m  that  tor  Appaieat  Noon. 


Diff.  for  1  Ikonr. 
-l-9*.6666 


1G6 


0€TOB£It,  187T. 


m. 


AT  GREENWICH  MEAN  NOON. 


a 

e 


o 
es 


1 

2 
3 


5 


7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


« 


e 


274 
275 
276 

277 

278 
279 

280 
281 
282 

283 

2ai 

285 

286 

287 
288 

289 
290 
291 

292 
293 
294 

295 
296 
297 

298 
299 
300 

301 
302 
303 
304 

305 


THE  SUN'S 


True  LONGITUDE. 


// 


188  24     7.7 

189  23  14.0 
ISO  22  22.6 

191  21  33.5 

192  20  46.6 

193  20     1.9 

194  19  19.3 

195  18  38.7 

196  18    0.1 

197  17  23.5 

198  16  48.7 

199  16  15.7 

200  15  44.5 

201  15  15.1 

202  14  47.4 

203  14  21.4 

204  13  57.2 

205  13  34.9 

206  13  14.4 

207  12  55.7 

208  12  38.9 

209  12  24.0 

210  12  110 

211  12    0.1 

212  11  51.3 

213  11  44.7 

214  11  40.3 

215  11  38.1 

216  11  38.1 

217  11  40.2 

218  11  44.5 

219  11  50.9 


;.' 


// 


23  21.8 
22  27.9 
21  36.3 

20  47.1 
20  0.1 
19  15.3 

18  32.6 
17  51.9 
17  13.2 

16  36.5 
16  1.6 
15  28.5 

14  57.2 
14  27.7 
13  59.9 

13  33.8 
13  9.4 
12  47.0 

12  26.4 
12  7.6 
11  50.7 

11  35.6 
11  22.5 
11  11.5 

11  2.6 
10  55.8 
10  51.2 

10  48.8 
10  48.6 
10  50.6 

10  54.8 

11  1.1 


Dlff.  for 
1  hour. 


147.71 
147.8() 
147.90 

147.99 
148.09 
14».18 

148.27 
148.36 
148.44 

148.52 
148.59 
148.67 

148.74 
148.81 

148.88 

148.96 
149.03 
149.11 

149.18 
149.26 
149.34 

149.42 
149.50 
149.59 

149.68 
149.77 
149.86 

149.96 
150.04 
150.13 
150.22 

150.31 


LATITUDE 


// 


+0.11 

-0.02 

0.16 

0.29 
0.42 
0.55 

0.66 
0.73 
0.79 

0.80 
0.80 
0.75 

0.70 
0.59 
0.49 

0.37 

0.24 

-0.10 

-fO.Ol 
0.11 
0.20 

0.26 
0.28 
0.28 

0.24  I 
0.18 
+0.10 

-0.02 
0.14 
0.28 
0.42 

-0.56 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


Diff.  for 
Ihoar. 


0.0001921 
0.0000693 
9.9999460 

.9998223 
.9996983 
.9995737 

.9994485 
.9993228 
.9991966 

.9990699 
.9989430 
.9988161 

.9986892 
.9985624 
.9984359 

.9983100 
.9981847 
.9980602 

.9979366 
.9978141 
.9976927 

.9975726 
.9974538 
.9973363 

.9972200 
.9971049 
.9969910 

.9968782 
.9967664 
.9966554 
.9965453 


-51.1 
51.3 
51.5 

51.6 
51.8 
52.1 

52.3 
52.5 
52.7 

52.8 
52.9 
52.9 

52.9 
52.8 
52.6 

52.4 
52.1 
51.7 

51.3 
50.8 
50.3 

49.8 
49.3 

48.8 

48.2 
47.7 
47.2 

46.8 
46.4 
46.0 
45.7 


9.9964859    -45.4 


Mean  Tine 

of 
Sidereal  Ob. 


b     m       8 

11  16  51.35 
11  12  55.44 
11     8  59.53 

11  5  3.62 
11  1  7.71 
10  57  11.81 

10  53  15.90 
10  49  19.99 
10  45  24.08 

10  41  28.17 
10  37  32.26 
10  33  36.35 

10  29  40.44 
10  25  44.54 
10  21  48.63 

10  17  52,73 
10  13  56.82 
10  10  0.91 

10  6~  5.00 

10  2  9.09 

9  5a  13.18 

9  54  17.28 
9  50  21.37 
9  46  25.46 

9  42  29.55 
9  38  33.64 
9  34  37.73 

9  30  41.82 
9  26  45.91 
9  22  50.00 
9  16  54.09 

9  14  58.18 


MOTKt  X  ootretpoodg  to  flie  true  aqidnox  of  the  date,  A'  to  the  nMon  eqidiiox  of  Joauaiy  Od. 


DHL  for  1  boor. 
— 9*.8296 
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OCTOBER,  187Tt 


T, 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


I.  igh  t  Ascension . 


Dlff. 
for  1  m. 


Declinatioo. 


Diflf. 
for  1  in. 


Hour. 


RightAscensioD. 


DiflT. 
for  1  lu. 


Becliuatioii. 


Di/r. 
fori  in. 


I 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


MONDAY  1. 


WEDNESDAY  3. 


b     m      K 

7  47  36.77 
7  50  6.73 
7  52  36.48 
7  55    6.01 

7  57  35.32 

8  0  4.41 
8  2  33.28 
8  5  1.92 
8  7  30.32 
8  9  58.49 
8  12  26.43 
8  14  54.13 
8  17  21.58 
8  19  48.79 
8  22  15.75 
8  24  42.47 
8  27  8.93 
8  29  35.14 
8  32  1.10 
8  34  26.80 
8  36  52.25 
8  39  17.44 
8  41  42.37 
8  44    7.05 


8 

O                        // 

II 

h     m       8 

K 

o        i        ii 

II 

8.5010 

N.24  18  44.5 

8.683 

0 

9  43     1.10 

2.3051 

N.14  28  34.8 

i5.lo3 

9.4976 

24    9  46.7 

9.044 

1 

9  45  19.29 

2UK)13 

U  13  22.8 

15.1^46 

3.4940 

24    0  39.2 

9.S05 

2 

9  47  37.26 

2.2976 

13  58    5.3 

15Ji37 

S.4903 

23  51  22.1 

0.364 

3 

9  49  55.00 

2.3039 

13  42  42.4 

]!».4« 

9.4867 

23  41  55.5 

9.532 

4 

9  52  12.53 

2.2S03 

13  27  14.2 

lbJ*i:i 

2.4630 
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GREENWICH  MEAN  TIME. 
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Hour. 

Right  Aooeotion. 

Diff. 
for  1  ID. 

DeGlinaUon. 

Diff. 
for  1  m. 

Hour. 

RightAaoenaioo. 

for  Im. 

BeclioaUon. 

IHfl. 
Ibrln. 

TUESDAY  9. 

THURSDAY  11. 

h    m      8 

■ 

0      /      // 

«/ 

b     m       s 

n 

0      t       It 

w 

0 

15    7  48.54 

9.3946 

S.22  51  38.5 

9.939 

0 

17    4  31.82 

9.4344 

S.27  46  45.0 

9JM0 

1 

15  10  12.30 

9.39:3 

23    1  30.0 

9.784 

1 

17    6  57.84 

9.43S8 

27  48  54.5 

9.078 

2 

15  12  36.2-i 

9.3999 

23  11  12.6 

9Ui35 

2 

17    »  V3.76 

9.4311 

27  50  54.3 

.1.9iC 

3 

15  15    0.29 

9.40QS 

23  20  46J2 

9.485 

3 

17  11  49.57 

9.4993 

27  52  44.4 

1.754 

4 

15  17  24.52 

9.4060 

23  30  10.8 

9.334 

4 

17  14  15.27 

9.4974 

27  54  24.8 

]JbS9 

5 

15  19  48.89 

9.4074 

23  39  £6.3 

9.189 

5 

17  16  40.86 

9.4255 

27  .55  55.4 

1.4» 

6 

15  22  l;Ul 

9.4096 

23  48  32.7 

9.030 

6 

17  19    6.33 

9.4934 

27  57  16.3 

1.968 

7 

15  24  38.07 

9.4199 

23  57  29.9 

8.877 

7 

17  21  31.07 

9.4919 

27  58  27.6 

1J07 

8 

15  27    2.87 

9.4144 

24    6  17.9 

8.793 

8 

17  23  56.87 

9.4169 

27  59  2J).2 

0.947 

9 

15  29  27.80 

9.4166 

24  14  56.7 

6.569 

9 

17  26  21.94 

9.4166 

28    0  21.2 

0.787 

10 

15  31  52.86 

9.4187 

24  2:)  26.2 

8.413 

10 

17  28  46.86 

9.4140 

28    1     3.7 

OUfig 

11 

15  34  18.04 

9.4907 

24  31  46.3 

8.957 

11 

17  31  11.62 

9.4114 

28     1  36.6 

0.460 

]2 

15  36  43.35 

9.4997 

24  39  57.0 

8.IC0 

12 

17  33  36.V2 

9.4087 

28    2    0.0 

0.311 

13 

15  39    8.77 

9.4947 

24  47  58.3 

7.943 

13 

17  36.  0.66 

9.4059 

28    2  13.9 

H).153 

14 

15  41  34.31 

9.4966 

24  55  50.2 

7.786 

14 

17  38  24.93 

9.4030 

28    2  18.4 

40JNH 

15 

15  43  59iK) 

9.49H3 

25    3  ;«.6 

7.697 

15 

17  40  49.02 

9.4000 

28    2  ia4 

0.166 

IH 

15  46  25.71 

9.4999 

25  11    5.4 

7.466 

16 

17  43  12.93 

9.S969 

28    1  59.0 

0.316 

17 

15  48  51.55 

9.4315 

25  18  28.7 

7.308 

17 

17  45  36.65 

9.3937 

28    1  35.3 

0.479 

18 

15  51  17.49 

9.4331 

25  25  42.4 

7.146 

18 

17  48    0.18 

9.3905 

28    1     2.4 

0.696 

19 

15  53  43.52 

9.4345 

25  32  46.5 

6.968 

19 

17  50  23.51 

9.3871 

28    0  20.2 

0.781 

20 

15  56    9.63 

9.4358 

25  39  40.9 

6.897 

20 

17  52  46.63 

9.3837 

27  59  28.7 

04K35 

21 

15  56  35.82 

9.4371 

25  46  25.7 

64166 

21 

17  55    9.55 

9.3809 

27  58  28.0 

1.067 

22 

16    1     2.09 

9.4383 

25  53    0.8 

6.503 

22 

17  57  32.26 

9.3766 

27  57  18i2 

1.339 

23 

16    3  28.421 

9.4394 

S.25  59  26.1 

6.341 

23 

17  59  54.74 

9.3798 

S.27  55  59.3 

1U)91 

« 

WED] 

^ESD 

AY  10. 

FR 

WAY 

12. 

0 

16    5  54.82 

9.4406 

S.26    5  41.7 

6J78 

0 

18    2  1&99 

9.3689 

S.27  54  31.3 

1J49 

1 

16    8  21.28 

9.4413 

26  11  47.5 

6.016 

1 

18    4  39.01 

9.3651 

27  .'>2  54.3 

1.601 

2 

16  10  47.78 

9.4491 

26  17  43.6 

5.653 

2 

18    7    0.80 

9.3619 

27  51    8.4 

1J6M 

3 

16  13  14.33 

9.4498 

26  23  29.9 

5U»0 

3 

18    9  22.35 

.9.3571 

27  49  13.5 

1A)9 

4 

16  15  40.92 

9.4434 

26  29    6.4 

5.596 

4 

18  11  43.65 

9.3S99 

27  47    9.7 

9.197 

5 

16  18    7.54 

9.4439 

26  34  33.0 

5.369 

5 

18  14    4.70 

9.3487 

27  44  57.1 

9J»4 

6 

16  20  34.19 

9.4444 

26  39  49.8 

5.196 

6 

18  16  25.50 

9.3445 

27  42  35.7 

9.430 

7 

16  23    0.87 

9.4448 

26  44  56.8 

5.034 

7 

18  18  46.04 

9.3401 

27  40    5.5 

9.575 

8 

16  25  27.57 

9.4451 

26  49  53.9 

4869 

8 

18  21    a31 

9JS57 

27  37  2a7 

9.716 

9 

16  27  54.28 

9.4459 

26  54  41.1 

4.704 

9 

18  23  26.32 

9.3319 

27  34  39.3 

9.e8i 

10 

16  30  20.99 

9.4451 

26  59  ia4 

4.540 

10 

18  25  46.06 

9.3967 

27  31  43.3 

3j005  ' 

11 

16  32  47.69 

9.4450 

27    3  45.9 

4.376 

11 

18  28    5.52 

9J991 

27  28  3a7 

3.147  , 

12 

16  35  14.39 

9.4446 

27    8    3.5 

4.911 

12 

18  30  24.71 

9.3175 

27  25  25.7 

3J887  , 

13 

16  37  41.07 

9.4445 

27  12  11.2 

44)46 

13 

18  32  43.62 

9.3197 

27  22    4.3 

3.497 

14 

16  40    7.73 

9.4449 

27  16    9.0 

3.689 

14 

18  35    2.24 

9.3078 

27  18  34.5 

3^ 

15 

16  42  34.37 

9.4437 

27  19  57.0 

3.717 

15 

18  37  20.56 

9.3099 

27  14  56.3 

3.700 

16 

16  45    0.98 

9.4431 

27  23  35.1 

34U9 

16 

18  o9  38J>9 

94W80 

27  11    9.8 

3.643 

17 

16  47  27.54 

9.4493 

27  27    3.3 

3.387 

17 

18  41  56.32 

9.9931 

27    7  15.2 

3.976 

18 

16  49  54.05 

9.4414 

27  30  21.6 

3.9SI3 

18 

18  44  13.76 

9.9881 

27    3  12.5 

4.113  1 

19 

16  52  20.51 

9.4406 

27  33  30.1 

2M9 

19 

18  46  30.89 

9J9630 

26  59    1.7 

4.946  ' 

20 

16  54  46S)2 

9.4396 

27  36  28.7 

9.695 

20 

18  48  47.72 

9J779 

26  54  42.8 

4J61 

21 

16  57  13.26 

9.4384 

27  39  17.5 

9.739 

21 

18  51    4.24 

9.9796 

26  50  16.0 

4.513 

22 

16  59  39.52 

9.4371 

27  41  56.5 

9.568 

22 

18  53  20.45 

9.9676 

26  45  41.3 

4.644 

23 

17    2    5.71 

9.4358 

27  44  25.7 

9.404 

23 

18  55  36.35 

9.9693 

26  40  58.7 

4.776 

24 

17    4  31.82 

9.4344 

S.27  46  45.0 

9.940 

24 

18  57  51.93 

9.9570 

S.26  36    &2 

4J06 

Vm.  OCTOBER,  1877.  171 


17a  OCTOBER,  18T7.  IX. 


OCTOBER,  tSTT.  173 


174 


OCTOBER,  1877. 


XI. 


GEEENWICH  MEAN  TIME. 

• 

THE  MOON'S  BIOHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Afloenftion . 

Dlff. 
for  1  m. 

4 

Dedinatloii. 

Diffl 
forlm. 

Hour. 

Bight  Aaoeiuiioii. 

4 

Dlff. 
for  1  m. 

Diit 
forlm. 

THURSDAY  25. 

SATURDAY  27. 

h    m      a 

s 

0      /      // 

// 

• 

h    m      > 

> 

_          O         /          #/ 

I      /i 

0 

4  31  40.75 

9.4543 

N.26  55  46.7 

4.493 

•  0 

6  32  44.37 

9.5398 

N.27  14  24.5 

3.790 

1 

4  IH    8.14 

9.4588 

27    0    7.4 

4.967 

1 

6  35  16.71 

9.5383 

27  10  31.9 

3.964 

2 

4  36  :)5.81 

9.4634 

27    4  18.7 

4.106 

2 

6  37  48.% 

9.5366 

27    6  28.8 

i.m 

:3 

4  3!>    3.75 

9.4079 

27    8  20.4 

3M8 

3 

6  40  21.12 

9.5351 

27    2  15.3 

iJ3l'i 

4 

4  41  31.96 

9.47S3 

27  12  12.5 

3.788 

4 

6  42  53.17 

9.5339 

26  57  51.4 

4.4S4 

5 

4  44    0.43 

9.4765 

27  15  55.0 

3.698 

5 

6  45  25.10 

9.5319 

26  53  17.2 

4.656 

G 

4  46  29.14 

9.4806 

27  19  27.9 

3.467 

6 

6  47  56.91 

9.5999 

26  48  32.7 

4.897 

7 

4  48  58.10 

9.4847 

27  22  51.0 

3.303 

7 

6  50  28.60 

9.5970 

26  43  37.9: 

4JM9 

8 

4  51  27.30 

9.4887 

27  26    4.3 

3.139 

8 

6  53    0.15 

9.5947 

26  38  32.8 

5.170  ' 

9 

4  53  56.74 

%i9SS 

27  29    7.7 

9.974 

9 

6  55  31.56 

9J)993 

26  33  17.5 

5.340 

JO 

4  56  26.40 

9.4969 

27  32    1.2 

9.609 

10 

6  56    2.82 

9.5198 

26  27  52.(^ 
^6  22  ia4 

5.5<HI 

11 

4  58  56.28 

9.4998 

27  34  44.8 

9.643 

11 

7    0  33.93 

9.5179 

5.678 

V2 

5    1  26.37 

9.503:1 

27  37  18.4 

9.476 

12 

7    3    4.88 

9.5144 

26  16  30.6 

5.847 

13 

5    3  56.67 

9.5066 

27  39  41.9 

2.309 

13 

7    5  liUM 

9.5J16 

26  10  34.8 

6.014 

14 

5    6  27.16 

9.5097 

27  41  55.4 

9.141 

14 

7    8    6.27 

9.5087 

26    4  29.0 

6.1M 

15 

5    8  57.84 

9.5198 

27  43  58.8 

1.979 

15 

7  10  36,71 

9.5057 

25  58  lai 

6b347  j 

16 

5  11  28.70 

9.M58 

27  45  52.0 

1.809 

16 

7  13    a96 

9.5096 

25  51  47.3 

6.51-2  ' 

17 

5  13  59.74 

9.5187 

27  47  35.0 

1.631 

17 

7  15  37.02 

9.4994 

25  45  11.6 

6.677  ■ 

18 

5  16  30.95 

9J5315 

27  49    7.7 

1.460 

18 

7  18    6.89 

9.4969 

25  38  2ai 

6.840 

H» 

5  19    2.32 

9.5941 

27  50  30.2 

1.980 

19 

7  20  36.56 

9.4998 

25  31  30.8 

7.009 

20 

5  21  33.84 

9.5964 

27  51  42.4 

1.117 

20 

7  23    6.02 

9.4893 

25  24  25.8 

7.165 

21 

5  24    5.49 

9.5987 

27  52  44.2 

0.944 

21 

7  25  35.27 

9.4857 

25  17  11.0 

7J97 

22 

5  26  37.28 

9.5309 

27  53  35.7 

0.779 

22 

7  28    4.30 

9.4891 

25    9  46.6 

7.486 

2:1 

5  29    9.20 

9.5330 

N.27  54  16.8 

0.608 

23 

7  30  33.12 

9.4785 

N.25    2  12.7 

7.644  , 

FRIDAY 

26. 

SU] 

NDAl 

r  28. 

0 

5  31  41.24 

9.5349 

N.27  54  47.5 

• 
0.494 

0 

7  33    1.72 

9.4747 

N.24  54  29.31 

7.809  ' 

J 

5  34  13.39 

9.5367 

27  55    7.7 

OJBO 

1 

7  35  30.09 

9.4708 

24  46  36.4 

7.960  , 

2 

5  36  45.64 

9J)383 

27  55  17.5 

•fOU)76 

2 

7  37  58.22 

9.4669 

24  38  34.1 

8.117 

3 

5  39  17.98 

2.5398 

2/  55  16.8 

H).0O9 

3 

7  40  26.12 

9.4630 

24  30  22.4 

8Jra 

4 

5  41  50.41 

9.5419 

27  55    5.6 

0J974 

4 

7  42  53.78 

9.4590 

24  22    1.4 

6.496 

5 

5  44  22.92 

9.5494 

27  54  4:3.9 

0.450 

5 

7  45  '^LiiC 

9.4549 

24  13  31^3 

8.579  ' 

6 

5  46  55.50 

9.5435 

27  54  11.6 

0.696 

6 

7  47  46.3; 

9.4508 

24    4  52.0 

8.7:11 

7 

5  49  28.14 

9.5444 

27  5:3  28.8 

0.809 

7 

7  50  15.-2?> 

9.4466 

23  56    a6 

8.889 

8 

5  52    0.8:3 

9J>459 

27  52  35.4 

0.977 

8 

7  52  41.9(5 

9.4493 

23  47    6J2 

9.039 

9 

5  54  33.56 

9.5458 

27  51  31.5 

J.153 

9 

7  55    8.37 

9.4380 

23  37  59.8 

9.181 

10 

5  57    6.3:3 

9.5464 

27  50  17.0 

1.330 

10 

7  57  34.52 

9.4337 

23  28  44.5 

9JJ26 

11 

5  59  39.13 

9.5469 

27  48  51.9 

1.506 

11 

8    0    0.41 

9.4993 

23  19  20.4 

9.474 

12 

6    2  11.96 

9.5479 

27  47  16.3 

1.689 

12 

8    2  26.03 

9.4948 

2:3    9  47.6 

9.619 

13 

6    4  44.80 

9.547S 

27  45  30.0 

1.8S0 

13 

8    4  51.39 

9.4904 

23    0   ai 

9.764 

14 

6    7  17.63 

9.5471 

27  43  3:3.2 

9.035 

14 

8    7  16.48 

9.4159 

22  50  15^) 

9.907 

15 

6    9  50.45 

9.5460 

27  41  2.5.8 

9.919 

15 

8    9  41.:30 

9.4114 

22  40  17.2 

lOUVW 

16 

6  12  23.26 

.  9.5467 

27  39    7.8 

9.387 

16 

8  12    5.85 

9.4069 

22  30  10.1 

10.1(6 

17 

6  14  56.06 

9.5464 

27  36  39.3 

9.563 

17 

8  14  30.13 

9.40^ 

22  19  54.6 

l^Jif^ 

18 

6  17  28.83 

9.5458 

27  34    0.2 

9.740 

18 

8  16  54.13 

9^977 

22    9  :30.7 

10.467 

19 

6  20     1.56 

9.5U1 

27  31   10.5 

9.916 

19 

8  19  17.85 

9.3931 

21  58  .58.6 

10.(41:1 

20 

6  22  34.24 

^JAii 

27  28  10.3 

3.091 

20 

8  21  41.30 

:2.3885 

21  48  18.3 

lO.T.* 

21 

6  25    6.87 

9.5433 

27  24  59.6 

3.966 

21 

8  24    4.47 

9.;kcw 

21  37  :io.o 

10.tC9 

22 

6  27  39.41 

2JV49-i 

W7  21  38.4 

3.441 

22 

8  26  27.36 

9.3799 

21  26  :3a7 

ILOu:^ 

23 

6  30  llii4 

9.5411 

27  18    6.7 

3.616 

23 

8  28  49.97 

9.:{745 

21  15  2iU 

ii.i:<7 

24 

6  32  44.37 

9.5398 

N.27  14  24.5 

3.790 

24 

8  31   12.30 

9.3688 

N.2I     4  17.3 

11.967 

OCTOBER,  1877. 


1T5 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  A8CEN810N  AND  DECLINATION. 


Hoar. 


Right  AMendon. 


Diff. 
Ibrl  m. 


Declination. 


DiA 
forlm. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


MONDAY  29. 


k    m 

8  31 
833 
8  35 
838 
8  40 
8  42 
8  45 
8  47 
8  50 
8  52 
8  54 
8  56 
8  59 
I 

3 
6 
8 


1 


iso! 


9 
9 
9 
9 


9  10 
9  13 


9 
9 
9 
9 


15 
17 
19 
22 


924 


34J)5' 
56.12= 
17.60] 
38U30 
59.72: 
20.36 
40.72 

0.80 
20.60 
40.12 
59.37 
18.34 
37.04 
55.46 
13.61 
31.49 
49.11 

a46 
23.55 
40.37 
56^ 
13.23 
29.28 


B 

9.3808 
8.3651 
8.3604 
9.3S57 
9.3M0 
9.3483 
9.3417 
9.3370 
9.3393 
9.3977 
9.3931 
9.3166 
9.3139 
9.3083 
9.3047 
9.3009 
9.9958 
9.9914 
9.9870 
9.9886 
9.9789 
9.9738 
9.9006 
9.9654 


N 


N 


.21  4 
20  52 
20  41 
20  29 
20  18 
20  (> 
19  54 
19  42 
19  30 
19  17 
19  5 
18  52 
18  40 
18  27 
18  14 
18  i 
17  48 
17  35 
17  21 
17  8 
16  54 
16  41 
16  27 
.16  13 


n 

17.3 
57.4 
29.8 
54.6 
11.9 
21.7 
24.2 
19.4 

7.4 
48.2 
22.0 
48.9 

9.0 
22.3 
28.fl 
28.8 
22.2 

9.2 
49.9 
24.3 
52.6 
14.8 
31.0 
4li| 


11.967 
11.396 
11.593 
11.649 
11.774 
11.897 
19.019 
19.140 
19.960 
19.378 
19.494 
]9UH)8 
19.799 
19.834 
19.946 
13.056 
13.163 
13.960 
13.374 
13.477 
13.579 
13.680 
13.779 
13.8n 


TUESDAY  30. 


0 

9  26  45.06 

9.9619 

N.15  59  45.8 

13.973 

1 

9  29    0.63 

9.9571 

15  45  44.6 

14UN» 

2 

9  31  15.93 

9.9530 

15  31  37.7 

14.161 

3 

9  33  30.99 

9.9490 

15  17  25.3 

14.958 

4 

9  ^  45.81 

9.9450 

15    3    7.4 

14.349 

5 

9  38    Oisi 

9JN10 

14  48  44i2 

14.431 

6 

9  40  14.r3 

9.9371 

14  34  15.7 

14.516 

7 

9  42  28.84 

9JD33 

14  19  42.0 

14UM>4 

8 

9  44  42.72 

9.9995 

14    5   a2 

14.688 

9 

9  46  56.38 

9.9958 

13  50  19.4 

14.771 

10 

9  49    9.81 

9.9991 

13  ;i5  30.7 

14.859 

11 

9  51  23.03 

9.9186 

13  20  37.2 

14^)99 

12 

9  53  36.031 

9J1149 

13    5  38i> 

15U)10 

13 

9  55  48i^ 

9J1I14 

12  50  36.0 

15.087 

14 

9  58    1^ 

9.9060 

12  :)5  28.5 

15.188 

15 

10  0  ia78) 

9.9047 

12  20  16.6 

15.905 

16 

10    2  25il6< 

9.9014 

12    5    0.3 

15J07 

17 

10    4  37A51 

9.1988 

1 1  49  3SK8 

15.377 

18 

10    6  49.74! 

9.1950 

11  34  15.1 

15.446 

19 

10    9    1^ 

9.1919 

11   18  46.3 

15.513 

20 

10  11  12.77 

9.1888 

11    3  13.5 

15.579 

21 

10  13  24.01 

9.1458 

10  47  36.8 

15X43 

22| 

10  15  :)5.08 

9.1830 

10  31  5<>Ui 
10  16  12.0 

15.707 

23 

10  17  45J>7 

9.1801 

15.768 

24 

10  19  56.691 

9.1773 

N.IO    0  24.1 

15.897 

Hoar. 


Right  A  MceuHiou.'  ^^'^^ 


DeoUiiatioii. 


Diff. 
furl  ni. 


WEDNESDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m 
10  1!) 
10  22 
10  24 
10  26 
10  28 
10  30 
10  32 
10  35 
10  37 
10  39 
10  41 
10  43 
10  45 
10  48 
10  50 
10  52 
10  54 
10  56 
10  58 


11 
11 
11 
11 
11 


0 
3 
5 
7 

9 


56.6J» 

7.25 
17.66 
27i>l 
38.01 
47.97 
57.79 

7.48 
17.0;i' 
26.45 
35.75 
44.94 
54.02 

2.99 
ll.8ri 
20.62 
29.29 
37.88 
46.38 
54.80 

3.15 
11.43; 
19.65 
27.81 


8  I  o 

9.1773    N.IO 

9.1747  i 

9.1799  i 

9.1696 

9.1679. 

9.1649 

9.1696 

9.1603: 

9.1581  I 

9. 1560- 1 

9.1541  j 

9.1599! 

9.1504 

9.1487 

9.1460 

9.1453 

9.1438 

9.1494 

9.1410 

9.1307 

9.1386 

9.1375 

9.1365 

9.1355 


9 
9 
9 

8 
8 
8 
8 
7 
7 
7 
7 
6 
6 
6 
5 
5 
5 
5 
4 
4 
4 
4 
3 


0 
44 
28 
12 
5<) 
40 
24 

8 
52 


24.1 
32.7 
:17.8 
39.() 
38.2 
33.6 
25.9 
15.2 
1.7; 
35  45.4' 
19'  %\A 
3  4.8 
46  40.7 
30  14.2i 
13  45.4 
57  14.3 
40  41.1 
24  5.9 
28.8 
49.8 
9.1 
26.7 
42.8 


7 

50 

34 

17 

0 


N.  3  43  57.4 


15.897  ! 

15.886  I 

15.949 

15.997 

16.050 

16.109 

16.153 

16.'J09 

16.948 

16.994 

16.338 

16.381 

16.499 

16.461 

16.409 

16.536 

16.570 

16.609 

16.634 

16.664 

16.699 

16.719 

16.744 

16.768 


THURSDAY,  NOVEMBER  1. 


0  I    11  11  35.911  9.1346 IN.  3  27  10.6;  16.700 


PHASES  OF  THE  MOON. 


d 

h      m 

• 

New  Moon, 

.     6 

9  58.2 

}> 

First  Quarter, . 

.  13 

15  42.1 

0 

Full  Moon,.     . 

.  21 

19  30.7 

<c 

Last  Quarter,  . 

.  29 

2  21.6 

d       b 

<c 

Perigee, .     .     . 

• 

4  16.7 

<c 

Apogee,.     •     . 

• 

16  152 

1T6 


OCTOBER,  18TT. 


GREENWICH  MEAN  TIME. 

i 

LUNAR  DISTANCES. 

k 

Star's  Name 

P.L 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

I1P» 

of 

Vlh. 

of 

Kb. 

of 

1^ 

I 

Position. 

Diff. 

Diff. 

Diff. 

lUff. 

Aldebaraii 

W. 

47    2  25 

9433 

48  45  iS 

9414 

O         /         /• 

50  28  27 
70  44  19 

9895 

52  12    9 

9377 

Sow 

E. 

74    1  46 

9615 

72  23  11 

9009 

9590 

69    5  10 

9577 

2 

Aldebanin 

W. 

60  56  46 

9998 

• 
62  42  48 

9985 

64  29  10 

9971 

m  15  52 

9859 

Pollux 

W. 

17  41  54 

9976 

19  28  29 

9953 

21  15  38 

9233 

23    3  16 

9915 

Sun 

E. 

60  45    8 

9517 

59    4  19 

9506 

57  23  14 

9495 

55  41  54 

9465 

3 

Aldeboran 

W. 

75  13  42 

9905 

77    2    2 

9196 

78  50  36 

9188 

80  39  22 

9180 

Pollux 

W. 

32    7  12 

9151 

33  56  54 

9141 

35  46  51 

9131 

37  37    3 

9193 

Sun 

E. 

47  11  53 

9441 

45  29  17 

9483 

43  46  30 

9497 

42    3  34 

9499 

4 

Pollux 

W. 

46  50  52 

9091 

48  42    5 

9087 

50  33  24 

9083 

52  24  49 

I 
9081 

Sun 

E. 

33  27    6 

9403 

31  43  38 

9409 

30    0    6 

9403 

28  16  35 

9405 

8 

Sun 

W. 

21  56  27 

9643 

23  34  24 

9653 

25  12    7 

9664 

26  49  35 

9076 

Jupiter 

E. 

50  42    9 

9341 

48  57    9 

9357 

47  12  33 

9375 

45  28  22 

9399 

a  Aquilie 

K. 

86  29    1 

90S7 

84  58  32 

3006 

83  28  27 

3097 

81  58  48 

9049 

9 

Sun 

W. 

34  52  19 

9753 

36  27  49 

9769 

38    2  57 

9787 

39  37  42 

9605 

Jupiter 
a  AquiliB 

E. 

36  54    3 

9469 

35  12  35 

9510 

33  31  36 

9533 

31  51     8 

9555 

1 

E. 

74  37  56 

uiea 

73  11  27 

3914 

71  45  :35 

3947 

70  20  22 

9983 

1 

1  10 

Sun 

W. 

47  25  33 

9697 

48  57  56 

9915 

50  29  56 

9934 

52    1  32 

9953 

a  Aquils 

E. 

63  25  13 

w*IOO 

62    4  35 

3535 

60  44  49 

3585 

59  25  58 

9637 

Fomalhaut 

E. 

85  57  57 

9653 

84  24  38 

9879 

82  51  43 

9899 

81   19  14 

8919 

Mars 

E. 

93  48    4 

9563 

92    8  46 

9609 

90  29  54 

9691 

88  51  27 

8639  , 

11 

Sun 

W. 

59  33  40 

3045 

61    2  57 

3063 

62  31  52 

3081 

64    0  25 

i 
9096 

Venus 

W. 

19  49  26 

3178 

21  16    1 

3188 

22  42  25 

3196 

24    8  36 

3900  1 

a  AquilflB 

E. 

53    6  52 

3950 

51  54  23 

4096 

50  43    \) 

4105 

49  33  12 

'4191   j 

Foinalliant 

E. 

73  43  2J) 

3099 

72  13  43 

3044 

70  44  25 

3068 

69  15  36 

9091 

r 
1 

Mars 

E. 

80  45  20 

9739 

79    9  18 

9747 

77  33  40 

9763 

75  58  24 

9781 

Saturn 

E. 

86  49  42 

•    987r> 

85  12  29 

9693 

83  35  40 

9710 

81  59  13 

9795  , 

a  Pegasi 

E. 

95  28    7 

9693 

93  65  a) 

9909 

92  23  li'i 

9995 

90  51  45 

9949 

12 

Sun 

W. 

71   17  57 

3183 

72  44  27 

.     3l9tf 

74  10  39 

3914 

75  36  32 

1 
9998 

Venus 

W. 

31  15  50 

3976 

3-2  40  2:^ 

3290 

34    4  rrl 

3304 

a5  28  59 

3317 

1 

An  tares 

W. 

22  22  53 

9815 

23  57     I 

2830 

25  30  5C 

9845 

27    4  20 

9(«8 

Foinalhaut 

E. 

61  58  57 

3919 

60  :w  10 

.•J-24C 

5t)    7  5,") 

3975 

57  43  14 

9303 

» 

Mars 

E. 

68    7  :W 

9869 

(JO  34  29 

9h?8 

()5     1  42 

9893 

63  29  14 

9909 

Satuni 

E. 

74     2  14 

2W)4 

72  27  51 

9819 

70  5.3  48 

9833 

69  20    3 

9847 

1 

a  Pegasi 

E. 

83  17  57 

3093 

t\  48  12 

3039 

80  18  48 

3056 

78  49  44 

3071 

13 

Sun 

W. 

82  41  42 

3296 

84    5  56 

3:)I0 

85  29  56 

3393 

86  53  41 

3334 

Venus 

w. 

42  25  A7 

3380 

4;)  48  26 

3393 

45  10  51 

3404 

\^  VA    3 

341. ^ 

Antares 

vv. 

34  47  ;^ 

9991 

36  19  29 

2903 

37  5i     (> 

2944 

39  22  29 

9954 

Jupiter 

w. 

15  23  42 

3169 

16  50  37 

3143 

18  17  54 

3131 

19  45  26 

3194 

1 

Fomalhaut 

E. 

50  48  34 

3466 

49  27  32 

3503 

48    7  11 

3549 

46  47  :« 

»83 

1 

Mars 

E. 

55  51  3*> 

2977 

54  20  51 

2990 

52  50  2() 

3009 

51  *:0  16 

3015 

1  Satuni 

E. 

61  35  41 

9919 

60    3  37 

2994 

58  31  49 

9936 

57    0  16 

9946 

1 
1 

a  Pegasi 

E. 

71  2J)  18 

3159 

70    2  11 

3168 

68  35  •^•J 

3183 

67    8  54 

3200 

14 

Sun 

W. 

93  49  17 

3386 

95  11  50 

3394 

96  34  13 

3403 

97  56  26 

3410 

XIV. 
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ITT 


GBEENTVICH  MEAN  TIME. 

LUNAR  DISTANCKS- 

iA 

SUr*s  Kmb« 

P.L. 

P.L. 

P.L. 

P.L. 

Ftaitioo. 

Midnight 

of 

Diir. 

9350 

XVh. 

of 
Biif. 

XVIflh. 

of 

Diir. 

XXli>- 

of 
DIff. 

1 

Aldebarui 

W. 

O           t       " 

53  56  17 

O          /         f 

55  40  50 

9344 

O           t        ft 

57  25  46 

8398 

59  11    5 

8313 

Suit 

E. 

67  25  43 

9564 

65  45  59 

• 

9559 

64    5  58 

9540 

62  25  41 

9S90 

2 

Aldebaniii 

W. 

66    2  52 

9947 

69  50  10 

9935 

71  87  45 

9995 

73  25  36 

9914 

Pollux 

W. 

24  51  21 

9900 

26  39  49 

9166 

28  28  38 

9173 

30  17  46 

9161 

8t75 

E. 

54    020 

947$ 

52  18  32 

9466 

50  36  31 

9456 

48  54  18 

8440 

3 

Aldebaraii 

W. 

62  28  19 

9173 

84  17  27 

9167 

86    6  44 

9161 

87  56  10 

9167 

Pollux 

w. 

39  27  27 

9115 

41  18    3 

9106 

43    8  50 

9101 

44  59  47 

9006 

Suif 

E. 

40  20  30 

9416 

38  87  18 

9411 

36  53  59 

940B 

35  10  35 

9406 

4 

Pollux 

W. 

54  16  16 

9079 

56    7  50 

9077 

57  59  25 

9076 

59  51     1 

9075 

Soil 

E. 

26  33    7 

9406 

24  49  43 

9413 

23    627 

9490 

21  23  21 

j^^^^^v 

R 

8uif 

W. 

28  26  47 

9000 

30    3  40 

9704 

31  40  14 

9790 

33  16  27 

9)96 

iu  niter 

F^ 

43  44  36 

9411 

42    1  17 

9430 

40  18  25 

9449 

38  36    0 

9460 

a  Aquilie 

E. 

80  29  36 

3073 

79    0  53 

3006 

77  32  41 

3194 

76    5    1 

3153  ■ 

9 

8iJif 

W. 

41  12    3 

9lA3 

42  46    1 

9849 

44  19  35 

9650 

45  52  46 

9678  ■ 

Jupiter 
a  AquifaB 

E. 

30  ILll 

9570 

28  31  47 

9003 

26  52  56 

9699 

25  14  41 

9656  ■ 

E. 

68  55  51 

3390 

67  32    3 

3356 

66    8  59 

3400 

64  46  42 

3449 

10  1  8uif 

W. 

53  32  44 

9971 

55    3  33 

9090 

56  33  58 

3000 

58    4    0 

3096 

a  Aquil« 

E. 

56    8    4 

3093 

56  51  10 

3759 

55  35  18 

3615 

54  20  31 

3681   { 

Fomalhaut 

E. 

79  47  11 

9933 

78  15  34 

9065 

76  44  25 

9077 

75  13  43 

9000 

Han 

E. 

87  13  25 

9067 

85  35  47 

9675 

83  58  34 

9009 

82  21  45 

9711 

1 

11 

8vif 

W. 

65  28  37 

3116 

ti6  5(i27 

3133 

68  23  57 

3149 

69  51    7 

1 
3166 

Venua 

W. 

25  34  34 

0999 

27    0  17 

3938 

28  25  44 

3949 

29  50  55 

3963 

a  Aquibe 

E. 

48  24  37 

4961 

47  17  27 

4379 

46  11  47 

4484 

45    7  41 

4600  . 

Fomalhaut 

E. 

67  47  1(» 

3115 

66  19  25 

3141 

64  52    5 

3166 

63  25  15 

3199 

1 

Man 

E. 

74  23  31 

979B 

72  49    0 

9615 

71  14  51 

9691 

69  41    3 

9647 

Saturn 

E. 

8023    7 

9749 

78  47  23 

9757 

77  11  59 

9773 

75  36  56 

9780 

tt  Pegasi 

E. 

89  20  19 

9958 

87  49  13 

9973 

86  18  27 

9000 

84  48    2 

3006  ' 

j 

12      8V5 

W. 

77    2    8 

3943 

78  27  26 

3957 

79  52  28 

3971 

81  17  13 

3065  ' 

Venus 

W. 

36  52  51 

3331 

38  16  27 

3344 

39  39  48 

3366 

^    ^^ 

3360 

'  Antares 

W. 

28  37  33 

9679 

30  10  28 

9864 

31  43    7 

9807 

33  15  30 

990O 

Fomalhaut 

E. 

56  19    6 

3333 

54  55  33 

3965 

53  32  36 

3307 

52  10  16 

3431 

Man 

E. 

61  57    6 

9993 

60  25  16 

9937 

58  &3  44 

9060 

57  22  29 

9066 

Saturn 

E. 

67  46  36 

9661 

66  13  27 

9874 

64  40  35 

9887 

63    8    0 

9060 

a  Pegasi 

E. 

77  20  59 

3060 

75  52  35 

3104 

74  24  30 

1 

3110 

72  56  44 

3136 

13 

Suif 

W. 

88  17  13 

3945 

89  40  32 

3366 

91    3  39', 

3966 

92  26  34 

33n 

Venus 

W. 

47  55    3 

341(5 

49  16  51 

3416 

50  38  28 

3445 

51  59  54 

9464 

Antares 

W. 

40  53  39 

9065 

42  24  36 

9974 

43  55  21' 

9064 

45  25  54 

9009 

Jupiter 

W. 

21  13    7 

3110 

22  40  53 

3117 

24    8  42 

3117 

25  36  31 

3110 

Fomalhaut 

E. 

45  28  40 

3697 

44  10  35 

3674 

42  53  20 

3796 

41  36  59 

9770   1 

Man 

E. 

49  50  22 

3096 

48  20  42 

3036 

46  51  16 

3046 

45  22    3 

30BO 

Sotuni 

E. 

55  28  56 

9956 

53  57  50 

9067 

52  26  56 

9077 

50  56  15 

9066 

{aPegnm 

E. 

65  42  45 

3916 

64  16  55 

3939 

62  51  24 

1 

3940 

61  26  13 

3966 

14 

Soif 

W. 

99  18  31 

34t6 

100  40  27 

34M 

102    2  16 

3431 

103  23  58 

3437 

1 

12 
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GREEN  VVICH  MEAN  TIME. 

i 

LUNAB  DIBTAN0K8. 

• 

y 

star's  Name 

P.L. 

P.L. 

P.L. 

• 

P.U 

^1 

and 

Noon. 

of 

rifh- 

of 

V|H. 

of 

IXh. 

of     ' 

14 

Position. 

Diir. 
3403 

Diff. 

Diff. 

Dm.  \ 

1 

Venus 

W. 

Oil' 

53  21    9 

5l  42  15 

3471 

O          /       /' 

56    3  11 

3479 

0         t       tf 

57  23  59 

3486 

Antares 

W. 

46  56  17 

3001 

48  26  29 

3000 

49  56  31 

3017 

51  26  23 

3033 

Jupiter 

w. 

27    4  18 

3190 

28  32    3 

3iiei 

29  59  46 

3194 

31  27  26 

3197  1 

Fomalhaut 

E, 

40  21  :)5 

3R38 

39    7  12 

3909 

37  53  54 

3979 

36  41  47 

4049 

Mars 

E. 

43  53    3 

3060 

42  24  15 

3079 

40  55  40 

3068 

39  27  I» 

30O8 

Saturn 

E. 

49  25  45 

9M6 

47  55  27 

3004 

46  25  19 

3013 

44  55  22 

3091 

a  Pegasi 

E. 

60    1  21 

3989 

59  36  49 

3300 

57  12  37 

3317 

55  48  45 

3395  1 

15 

Surf 

W. 

104  45  33 

3449 

106    7    2 

3447 

107  28  25 

3451 

108  49  44 

34S6  i 

Venus 

W. 

64    6    7 

3515 

65  26  14 

3590 

66  46  16 

3584 

68    6  14 

3595  ■ 

Antares 

W. 

58  53  48 

3051 

60  22  58 

3056 

61  52    2 

3060 

63  21    2 

3063  1 

Jupiter 

W. 

38  44  55 

3149 

40  12  14 

3143 

41  39  31 

3145 

43    6  46 

3146  1 

Mars 

E. 

32    8    1 

3141 

30  40  41 

3149 

29  13  31 

3157 

27  46  30 

3166 

Saturn 

E. 

37  27  55 

3055 

35  58  50 

3060 

34  29  52 

3066 

33    1    1 

3071 

a  Pepasi 

E. 

48  54  48 

3434 

47  33  10 

3457 

46  H  58 

3481 

44  51  13 

3606  1 

a  Anetis 

E. 

89  19  16 

3060 

87  t.O  29 

3073 

86  21  47 

3078 

84  53  10 

3081 

16 

Sun 

W. 

115  35  22 

3467 

116  56  23 

3460 

118  17  22 

3470 

119  38  20 

1 
3430 

Venus 

W. 

74  45  21 

3536 

76    5    5 

3536 

77  24  49 

3536 

78  44  33 

3536  > 

Antares 

W. 

70  45  10 

3079 

72  13  54 

3073 

7q  42  37 

3073 

75  11  20 

3073  ' 

Jupiter 
a  Arietis 

W. 

50  22  34 

3159 

51  49  41 

31.01 

53  16  49 

3150 

54  43  58 

3150 

E. 

77  30  56 

3091 

76    2  35 

3091 

74  34  15 

3003 

73    5  57 

3003 

17 

Venus 

W. 

85  23  29 

3597 

86  43  23 

3595 

88    3  20 

3991 

89  23  21 

3517 

Antares 

W. 

82  35    8 

3066 

84    4    0 

3063 

85  32  55 

3060 

87    1  54 

3056 

Jupiter 

W. 

62    0    4 

3140 

63  27  25 

3137 

64  54  50 

3133 

66  22  19 

31.10 

a  Arietis 

E. 

65  44  17 

3068 

64  15  53 

3066 

62  47  26 

3083 

61  l6  56 

3061 

Aldebaran 

E. 

97  26  27 

3140 

95  59    6 

3138 

94  31  42 

3134 

93    4  14 

3131 

J8 

Venus 

W. 

96    4  37 

3403 

97  25    9 

3487 

98  45  48 

3480 

100    6  34 

3474 

Jupiter 
a  Aquilie 

W. 

73  40  H6 

3107 

75    8  57 

3109 

76  37    4 

3096 

78    5  18 

3090  ' 

W. 

49  13  37 

4439 

50  18  23 

4374 

51  24    8 

4313 

52  30  49 

4955 

a  Arietis 

E. 

53  55  33 

3064 

52  26  39 

3060 

50  57  41 

3066 

49  28  38 

3053 

Aldebaran 

E. 

a5  45  44 

3110 

84  17  46 

3105 

82  49  42 

3100 

81  21  32 

3095 

19 

Jupiter 
a  Ac^uilflB 
a  Arietis 

W. 

85  28  23 

3057 

86  57  25 

3050 

88  26  36 

3043 

89  55  56 

W. 

58  16  36 

4019 

59  27  57 

3960 

60  39  56 

3943 

61  52  32 

3909 

E. 

42    1  59 

3030 

40  32  23 

3095 

39    2  41 

3091 

37  32  54 

3017 

Aldebaran 

E. 

73  59    6 

3067 

72  30  16 

3061 

71    1  19 

3056 

.  69  32  15 

3049 

90 

Jupiter 
a  AquilflB 

W. 

97  24  56 

9996 

98  55  14 

9987 

100  25  43 

9979 

101  56  22 

9970 

W. 

68   ^  49 

3760 

69  19  ai 

3735 

70  35  43 

3710 

71  52  19 

■MtAfi 
dOOO 

Fomalhaut 

W. 

41  25    4 

3674 

42  42  19 

3693 

•  44    0  28 

3576 

45  19  28 

xaa 

Mars 

W. 

27  13  24 

3049 

28  42  45 

3030 

30  12  21 

3016 

31  42  12 

9006 

Saturn 

W. 

22  51  27 

9969 

24  22  31 

9945 

25  53  53 

%839 

27  25  31 

9090 

Aldebaran 

E. 

62    5    4 

3091 

60  35  17 

3015 

59    5  23 

3010 

57  35  23 

3005 

21 

a  Aquilee 

W. 

78  20  59 

3500 

79  39  44 

3575 

80  58  46 

3S60 

82  18    5 

3545 

Fomalhaut 

W. 

52    5  25 

3368 

53  28  30 

3399 

54  52    8 

3309 

56  16  17 

3976 

Mars 

W. 

39  14  54 

9969 

40  46    7 

9949 

42  17  32 

9909 

43  49  10 

9993 

Saturn 

W. 

35    7  29 

9863 

36  40  35 

9853 

38  13  54 

9843 

39  47  26 

9639 

a  Peeasi 
AldeDaran 

W. 

30  38  45 

3738 

31  54  52 

3655 

33  12  27 

3581 

34  31  22 

3S.5 

£. 

50    354 

9965 

48  33  22 

9981 

47    2  46 

9980 

45  32    8 

9978  1 

XVI. 
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■ 

GBEENWICH  MEAN  TIME. 

• 

LUNAU  DI8TAK<;FM. 

8««r*sK«M 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

ftiid 

Midnight. 

of 

XVh. 

of 

XVUll*. 

of 

XX1>'. 

of 

5^ 

PtosiUon. 

^7 

Diflr. 
3483 

« 

Diff. 

Diff. 

Dur. 

14 

Venus 

W, 

56  44  d9 

60    5  11 

3400 

0           /         /« 

61  35  36 

3505 

62  45  55 

3511 

Antaretf 

W. 

52  56    7 

3030 

54  25  43 

3036 

55  55  11 

3041 

57  34  33 

3047 

'  Jupiter 

w. 

92  55    3 

3130 

34  32  »> 

3133 

35  50    6 

3136 

37  17  32 

3136 

1  Foiiialliniit 

E. 

35  90  56 

4135 

34  21  36 

4990 

33  13  39 

4334 

32    7    8 

4454 

1  Mars 

B. 

37  59    4 

3107 

36  31     3 

3115 

35    3  12 

3194 

33  a5  31 

3133 

Saturn 

E. 

43  35  35 

3006 

41  55  57 

3035 

40  26  26 

3043 

38  57    8 

3048 

a  Pegasi 

B. 

54  35  14 

33&3 

53    3    4 

3379 

51  39  16 

3309 

50  16  50 

3413 

15 

Sun 

W. 

110  10  58 

3450 

111  32    8 

3469 

113  53  15 

3464 

114  14  19 

3465 

t 

VenuB 

W. 

0)26    9 

3530 

70  46    0 

3539 

73    5  49 

3534 

73  35  36 

3535 

Antares 

W. 

64  49  57 

30A5 

66  18  49 

3068 

67  47  36 

3060 

69  16  35 

3071 

1  Jupiter 

W. 

'  44  33  56 

3148 

Mi    1    9 

3150 

47  38  16 

3151 

46  55  36 

3151 

Mar« 

E. 

26  19  40 

3175 

34  53    1 

3184 

23  36  33 

3105 

33    0  18 

3906 

Setum 

E. 

31  32  16 

3077 

30    336 

3069 

38  35    7 

3067 

27    6  43 

3003 

a  Vef^m 

E. 

43  30  51 

3535 

43  11  10 

3565 

40  51  58 

3506 

39  33  32 

3634 

a  Anetis 

E. 

83  34  37 

3063 

81  56    7 

3067 

80  37  41 

3068 

78  59  18 

3800 

16     Suit 

W. 

120  59  16 

3470 

132  20  16 

3460 

133  41  15 

3468 

125    3  15 

3467 

Venus 

W. 

80    4  17 

3535 

61  34    2 

3534 

82  43  49 

3539 

84    338 

3530 

Autares 

W. 

76  40    3 

3079 

76    6  47 

3071 

7J)  37-32 

3000 

61    6  19 

3066 

Jupiter 

W. 

56  11    7 

3146 

57  36  18 

3147 

59    5  31 

3145 

60  33  46 

3143 

'  a  Anetis 

1 

R 

71  37  39 

3009 

70    J  20 

3001 

68  41    0 

3001 

67  13  39 

3000 

17  I  Veous 

W. 

90  43  2f> 

3513 

92    3  3(> 

3506 

93  33  51 

3504 

94  44  11 

9488 

'  Antaren 

W. 

86  30  57 

3053 

!K)    0    4 

3040 

91  29  16 

3045 

93  58  33 

3030 

Jupiter 

W. 

67  49  52 

3190 

ej)  17  m 

3199 

70  45  13 

3117 

73  13    2 

3113 

n  Arietifl 

E. 

59  50  33 

3076 

58  21  46 

3075 

56  53    6 

3079 

55  34  32 

3068 

AJdebanui 

E. 

91  36  42 

3197 

90    9    5 

3193 

86  41  33 

3119 

87  13  36 

3114 

1 
18     Venus 

W. 

101  37  37 

3467 

102  48  28 

3461 

104    9  36 

3454 

105  30  53 

3446 

1  Jupiter 
,  a  AquiJ» 

W. 

79  33  40 

3064 

81     2    9 

3078 

82  30  46 

3079 

a3  59  30 

3886 

W. 

53  38  33 

4909 

54  46  47 

4158 

55  55  59 

4105 

57    5  56 

4061 

a  Anetis 

E. 

47  59  39 

3047 

46  30  15 

3043 

45    055 

3030 

43  31  30 

3094 

Aldebamn 

E. 

79  53  16 

3000 

76  34  54 

3084 

76  56  35 

3076 

75  27  49 

3073 

1 
19    Jupiter 
■  aAquifan 

W. 

91  35  35 

3096 

92  55    3 

3090 

94  34  51 

3013 

95  54  48 

3004 

W. 

63    5  43 

3675 

64  19  36 

3844 

65  33  45 

3814 

66  48  33 

3787 

a  Anetis 

E. 

36    3    2 

3013 

34  33    5 

3010 

3:1    3    5 

3007 

31  33    1 

3005 

Akkbaran* 

E. 

68    3    3 

3043 

66  33  44 

3036 

65    4  18 

3031 

63  34  44 

3886 

20  '  Jupiter 

W. 

103  37  13 

9069 

104  58  13 

9054 

106  3<l  34 

9845 

108    0  46 

9095 

a  Aquihe 

W. 

73    9  19 

3066 

74  36  42 

3646 

75  44  37 

3096 

77    3  33 

3606 

Fomalhaut 

W. 

46  39  16 

'    3403 

47  59  46 

3456 

49  31    3 

3491 

50  43  55 

3366 

Man 

» 

33  13  17 

9005 

34  43  36 

9064 

36  13    9 

9073 

37  43  55 

9063 

'  Saturn 

38  57  35 

9006 

30  39  34 

9806 

32    1  56 

9884 

33  34  37 

9674 

AMebarui 

£. 

56    5  16 

3000 

54  35    3 

9086 

53    4  45 

9889 

51  34  33 

9068 

21    a  Aquibe 

W. 

83  37  40 

3531 

84  57  30 

3518 

86  17  34 

3606 

87  37  51 

1 
3497 

Fouiftlhaut 

W. 

57  40  56 

3959 

59    6    4 

3930 

60  31  36 

3906 

61  57  36 

3187 

Mars 

w. 

45  31     0 

9019 

46  &3    3 

9903 

46  35  16 

9804 

49  57  45 

9883 

Saturn 

w. 

41  31  12 

9689 

42  55  11 

9819 

44  39  3!) 

9609 

46    3  46 

9799 

«  Pecasi 
Aldebaran 

w. 

35  51  39 

3455 

37  12  43 

3409 

38  34  57 

3354 

39  56    6 

3308 

E. 

• 

44    1  28 

9978 

43  30  46 

9079 

41    0    9 

»61 

39  39  33 

8985 

-  ■       it 
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1 

r 

GREENWICH  MEAN  TIME. 

1 

LUNAH  DISTANCES. 

ii 

21 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

I1P>. 

P.L. 

of 

Diff. 

VP. 

P.L. 

of 

Diff. 

ix^. 

1 
1 

P.L. 

of 

Diff. 

Pollux 

£. 

O           t        If 

92  13  46 

9863 

90  40  40 

9866 

O          /        // 

89    7  23 

9845 

O          /         /. 

87  33  54 

9836 

22 

Fomolhaiit 

Mare 

Satuni 

a  Pegasi 

Aldebaraji 

Pollux 

W. 

W 

W. 

W. 

E. 

E. 

63  24    3 
51  30  25 
47  38  25 
41  22    7 
37  59    0 
79  43  34 

3167 
8874 
9783 
3909 
9989 
9799 

64  50  52 
53    3  17 
49  13  15 
42  46  55 
36  28  34 
78    8  55 

3148 
8866 
9773 
3931 
9996 
9789 

66  18    3 
54  36  21 
50  48  18 
44  12  27 
34  58  16 
76  34    4 

31S0 
9865 
9764 
3197 
3005 
9774 

67  45  36 

56    937 
52  23  33 
45  38  40 
33  28  10 
74  59    ^ 

8113 

2846 
9754 
3165  [ 
3011 
9765 

23 

Fomalhaut 
Mara 
Saturn 
a  Pegasi 
Pollux 

W. 
W. 
W. 
W. 
E. 

75    8  16 
63  58  56 
60  22  55 
52  58  32 
67    0  57 

3038 

9801 
9706 
3034 
9799 

76  37  42 
65  33  23 
61  59  24 
54  28    2 
65  24  46 

3096 
9799 
9690 
3013 
9713 

78    7  24 
67    8    2 
63  36    5 
55  57  59 
63  48  23 

3013 
9783 
'   9000 
9998 
9704 

79  37  21 
68  42  52 
65  12  5H 
57  28  21 
62  11  49 

3001   , 
9775 
9691 
9973  1 

96B5I 

24 

Fomalhaut 

Mara 

Saturn 

ot  Pe^ai 

ot  Anetis 

Pollux 

Regulus 

W. 

W. 

W. 

W. 

W. 

E. 

E. 

87  10  36 
76  39  51 
73  20  19 
65    5  52 
21  33  26 
54    6  12 
90  56  32 

9fM9 
9739 
9638 
9880 
9776 
96&5 
96«3 

88  41  53 
78  15  49 
74  58  22 
66  38  24 
23    8  25 
52  28  32 

89  18  35 

9941 
9794 
9630 
9876 
97S0 
9648 
9635 

90  13  20 
79  51  57 
76  36  36 
68  11  14 
24  43  58 
50  50  42 
87  40  27 

9939 
9716 
9099 
9809 
9799 
9640 
9096 

91  44  58 
81  28  16 
78  15     1 
6i}  44  22 
26  20    0 
49  12  42 
86    2    7 

9085 

9707 

9613  1 

9848 

9709 

9633 

9618 

25 

Saturn 
a  Pegasi 
a  Anetis 
Pollux 
Regulus 

W. 
W. 

w. 

E, 
E. 

86  29  57 
77  34    5 
34  25  57 
41    0  10 
77  47  41 

9{»13 

9790 
9634 
9S97 
9&77 

88    9  29 
79    8  46 
36    4    6 
39  21  11 
76    8  14 

9566 
9779 
9691 
9591 
9568 

69  49  12 
80  43  41 
37  42  32 
37  42    3 

74  28  36 

9567 
9760 
9010 
9585 
9561 

91  29    6 
82  18  49 
39  21  14 
36    2  47 

72  48  48 

9K49 
9760 
9599  I 
9578  ' 

9553 

1 

26 

• 

a  Arietis 

Aldebaran 

Regulus 

Sun 

W. 
W. 
E. 
E. 

47  38  25 

18  35  33 

64  27    3 

129  18  33 

9M8 

3300 
9514 
9871 

49  18  32 

19  59  45 

62  46    9 

127  45  37 

9638 
3173 
9507 
9869 

50  58  53 

21  26  26 

61    5    5 

126  12  30 

9C88 
3073 
9499 
9853 

52  39  27 

22  55    9 

59  23  50 

124  39  11 

9690  ! 
9990 
9491 
9844  • 

27 

a  Arietis 

Aldebaran 

Regulus 

Surf 

W. 
W. 
E, 
E, 

61    5  19 

30  39  46 

50  54  51 

116  49  43 

9477 
9784 
94S3 
9801 

62  47    5 

32  15  41 

49  12  31 

115  15  16 

9467 
9701 
9445 
9799 

64  29    4 

33  52  20 

47  30    0 

113  40  37 

9400 
9079 
94S8 
9784 

66  11  14 

35  29  38 

45  47  19 

112    5  48 

dtfO 
9645 
9430 
9775 

28 

Aldebaran 
Regulus 

Sun 

W. 

E. 

E. 

43  44    7 

37  11  11 

104    8  54 

9543 
9389 

9733 

45  24  20 

35  27  25 

102  32  58 

9597 
9385 
9795 

47    4  55 

33  43  29 

100  56  52 

9519 
9378 
9717 

48  45  52 
31  59  22 
99  20  35 

1 
9487 

9970 

9709 

29 

Aldebaran 

Sun 

E, 

57  15  18 
91  16  31 

9436 
9670 

58  58    2 
89  39  11 

9494 

9663 

60  41    2 

88    1  41 

9415 
*9865 

62  24  16 

86  24    1 

9405 
9048 

30 

Aldebaran 
Pollux 

Sun 

VV. 
W. 
E. 

71    3  48 
27  58    2 

78  13  16 

9361 
9316 
9613 

72  48  19 
29  43  38 
76  34  39 

9353 
9306 

9607 

74  33    2 
31  29  29 
74  55  54 

9345 
9tt6 
9601 

76  17  56 
3;:)  15  34 
73  17    0 

9398 
9988 

9595  < 

31 

Aldebaran 

Pollux 

Sun 

W. 
E. 

85    4  49 
42    8  50 
65    0  33 

9308 
9S80 

86  50  37 
43  55  59 
63  20  55 

9803 
9947 
9564 

88  36  32 
45  43  17 
61  41  10 

9908 
SMI 
9660 

• 

90  22  34 
47  30  43 
60    1  20 

9»4  ' 
9937 

95S6  1 

1 

xvm. 


OCTOBER,  187T. 


181 


t 

GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

la 

SfUr'sKaipA 

P.  I*. 

P.L 

P.L. 

P.!* 

»1 

and 

Midnight. 

of 

XVfc. 

of 

XVlllfc. 

of 

XXIb. 

of 

1^ 

21 

Portion. 

o 

Diff. 

Diir. 

DUf. 

Diir. 

Pollux 

E. 

O         t       It 

86    0  13 

9S98 

8l  26  21 

9818 

O           If 

82  52  17 

9809 

81  18    1 

9801 

22  '  Fomalhaut 

W. 

69  13  30 

3097 

70  41  43 

3081 

72  10  16 

3006 

73  39    7 

3069 

Mara 

W. 

57  43    5 

S837 

59  16  45 

9898 

60  50  37 

9818 

62  24  41 

9810 

Saturn 

W. 

53  59    1 

9745 

55  34  41 

9730 

57  10  33 

9798 

58  46  38 

9717 

1  a  PenBi 
AldebaraD 

W. 

47    5  31 

3195 

48  32  58 

3108 

50    0  58 

3089 

51  29  30 

3067 

E. 

31  58  10 

3033 

30  28  47 

3058 

28  59  38 

3076 

27  30  59 

3108 

Pollux 

£. 

73  23  48 

9756 

71  48  23 

9747 

70  12  46 

9738 

68  36  57 

9730 

23 

Fomalhaut 

W. 

81    7  33 

OOUtk 

82  37  59 

9978 

84    839 

9909 

85  39  31 

9958 

Man 

W. 

70  17  53 

9766 

71  53    6 

1     9757 

73  28  30 

9748 

75    4    5 

9741 

SatufB 

W. 

66  50    3 

9879 

68  27  20 

9004 

70    4  48 

9066 

71  42  28 

9647 

a  Pegaai 

w. 

58  59    7 

9955 

60  30  16 

'     9038 

62    1  47 

9091 

63  3;^  39 

9006 

■ 

Pollux 

E. 

60  35    3 

9687 

58  58    6 

9080 

57  20  59 

9079 

55  43  41 

9663 

24 

Fomalhaut 

w. 

93  16  45 

9917 

94  48  42 

9911 

96  20  47 

9006 

97  53    0 

9000 

Mare 

w. 

83    4  46 

9099 

84  41  27 

9099 

86  18  18 

9084 

87  55  20 

9675 

Batuni 

w. 

79  53  38 

900S 

81  32  26 

9597 

83  11  25 

9588 

84  50  36 

9561 

a  Pe^i 
a  Anetia 

w. 

71  17  47 

9835 

72  51  29 

9894 

74  25  26 

9819 

75  59  38 

9801 

w. 

27  56  28 

9691 

29  33  20 
45  56  10 
82  44  54 

9075 

31  10  33 

9000 

32  48    6 

9647 

Pbllinr 

E. 

47  34  31 

9095 

9018 

44  17  40 

9011 

42  39    0 

9004 

Regulus 

E. 

84  23  36 

9010 

9001 

81    6    1 

9S93 

79  26  57 

9586 

25 

Saturn 

w. 

93    9  11 

9541 

94  49  27 

9634 

96  29  53 

9590 

98  10  36 

9518 

ttPepasi 

w. 

83  54  10 

97S0 

85  29  43 

9749 

87    5  27 

9733 

88  41  23 

9795 

1 

a  Anetia 

w. 

41    0  11 

9568 

42  39  23 

9577 

44  18  50 

9S06 

45  58  31 

9557 

Pollux 

E. 

34  23  22 

9579 

32  43  49 

9568 

31    4  10 

9563 

29  24  24 

9S69 

Regidus 

E. 

71    8  49 

9545 

69  28  39 

9538 

67  48  18 

9530 

66    7  46 

9589 

26 

aArietifl 

W. 

54  20  13 

9511 

56    1  11 

9509 

57  42  22 

9493 

59  23  45 

9486 

Aldebann 

W. 

24  25  34 

9091 

25  57  26 

9804 

27  30  31 

9815 

29    4  40 

9771 

Regulua 

E. 

57  42  24 

9483 

56    0  47 

9475 

54  18  59 

9487 

5237    0 

9400 

9V9 

E. 

123    5  40 

9835 

121  31  58 

9890 

119  58    4 

9818 

118  23  59 

9809 

27 

a  Anetia 

W. 

67  53  35 

9443 

69  36    8 

9430 

71  18  52 

9498 

73    1  47 

9410 

Aldebanui 

W. 

37    7  32 

9091 

38  45  58 

9909 

40  24  54 

9679 

42    4  18 

9B61 

Reirulua 

E. 

44    4  27 

940 

42  21  24 

9415 

40  38  10 

9408 

36  54  46 

9400 

80i 

E. 

110  30  47 

9700 

106  55  35 

91758 

107  20  12 

97S0 

105  44  38 

97« 

2B 

Aldebann 

W. 

5027    9 

9464 

52    8  45 

9471 

53  50  39 

9459 

55  32  50 

9447 

Regulua 

E. 

30  15    4 

9303 

28  30  36 

9355 

26  45  57 

9348 

25    1    8 

9349 

Qvm 

E. 

97  44    7 

9701 

96    729 

9083 

94  30  40 

9080 

92  53  41 

9078 

29 

Aldebann 

W. 

64    7  44 

9385 

65  51  26 

9380 

67  35  21 

9377 

69  19  29 

9300 

SUH 

E. 

84  46  11 

9040 

83    8  11 

9034 

81  30    2 

9097 

79  51  44 

9090 

1 
30  ■  AJdebanii 

W. 

78    3    0 

9381 

79  48  14 

9396 

81  33  37 

9810 

83  19    9 

9313 

Pollux 

w. 

35    1  51 

9980 

36  48  20 

9979 

38  35    0 

9900 

40  21  50 

9959 

SUH 

E. 

71  37  58 

9589 

69  58  48 

9583 

68  19  30 

9578 

6640    5 

9573 

31 

1  Akfefaaren 

W, 

92    8  42 

9901 

93  54  55 

9987 

95  41  13 

9985 

97  27  35 

9969  ' 

;  PoUux 

W. 

49  18  16 

9839 

51     5  56 

99tf7 

52  53  43 

9994 

54  41  a*) 

9990 

Suit 

E. 

58  21  25 

9563 

56  41  26 

9550 

65  n  22 

9648 

53  21  15 

9545   ! 
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AT  GREENWICH  APPARENT  NOON. 


I 
I 


Thur. 

Frid, 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat« 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 


5 

a 

o 

5 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Aj^parent 
Right  Asoeosion. 


Dlft  for 
1  hour. 


h     in       8 

14  27  8.13 
14  31  4.05 
14  35    0.79 

14  38  58.37 
14  42  56.79 
14  46  56.04 

14  50  56.14 
14  54  57.07 

14  58  58.84 

15  3  1.44 
15  7  4.88 
15  11     9.16 

15  15  14.28 
15  19  20.23 
15  23  27.00 

15  27  34.60 
15  31  43.03 
15  35  52.28 

15  40  2.35 
15  44  13.23 
15  48  24.92 

15  52  37.41 

15  56  50.69 

16  1     4.76 

16  5  19.63 
16  9  35.26 
16  13  51.63 

16  18  8.74 
16  22  26.57 
16  26  45.10 

16  31     4.31 


9.812 
9.847 
9.882 

9.917 
9.952 
9.987 

0.022 
0.056 
0.091 

0.126 
0.161 
0.196 

0.231 
0.263 
0.300 

0.334 
0.367 
0.40] 

0.435 
0.469 
0.503 

0.536 
0.569 
0.602 

0.635 
0.667 
0.697 

0.727 
0.757 
0.786 


10.813 


Apparent 
DeoUnatioo. 


Diff.  for 
1  hour. 


// 


// 


S.14  33  55.7-47.91 

14  52  58.9,  47.33 

15  11  47.6  46.71 

15  30  21.1    46.08 

15  48  39.4   45.43 

16  6  41.9  44.77 


16  24  28.3  44.08 
16  41  58.0|  43.38 
16  59  10.6  42.66 


17  16  5.8,  41.92 
17  32  43.0  41.17 
17  49     1.9  40.40 


18  5  2.4;  39.61 
18  20  43.7,  38.81 
18  36     5.5  37.99 


18  51     7.7|  37.16 

19  5  49.6  36.31 
35.45 


19  20  10.9 

19  34  11.3 

19  47  50.5 

20  1     8.3 

20  14  4.0 
20  26  37.5 
20  38  48.4 

20  50  36.2 

21  2  0.6 
21  13     1.4 

21  23  38.2 
21  33  50.8 
21  43  38.8 

S.21  53     1.8 


34.57 
33.68 
32.77 

31.85 
30.92 
29.97 

29.00 
28.02 
27.03 

26.03 
25.01 
23.97 

-22.92 


Semi- 
diameter. 


tt 


6  9.93 
6  10.17 
6  10.41 

6  10.65 
6  10.89 
6  11.13 

6  11.37 
6  11.60 
6  11.84 

6  12.07 
6  12.30 
6  12.53 

6  12.75 
6  12.97 
6  13.19 

6  13.40 
6  13.61 
6  13.81 

6  14.01 
6  14.21 
6  14.40 

6  14.58 
6  14.76 
6  14.94 

6  15.11 
6  15.27 
6  15.43 

6  15.59 
6  15.75 
6  15.90 


16  16.05 


sidereal 
Time 
of  the 
Semi- 
diameter 
paiainjc 

the 
Merid- 
ian. 


66.99 
67.11 
67.22 

67.34 
67.46 
67.58 

67.70 
67.82 
67.94 

68.06 
68.18 
68.30 

68.42 
68.54 
68.66 

68.77 
68.89 
69.00 

69.12 
69.23 
69.34 

69.45 
69.56 
69.66 

69.76 
69.86 
69.96 

70.06 
70.16 
70.25 

70.34 


BqaatioBof 
Time,  . 
tobe 

tubtraet0d 
/irotn 


Tims. 


out  for 
1  boor. 


m      8 

16  19.85 
16  20.48 
16  20.29 

16  19.27 
16  17.42 
16  14.72 

16  11.19 
16  6.82 
16  1.63 

15  55.60 
15  48.74 
15  41.03 

15  32.48 
15  23.11 
15  12.931 

15  1.92 
14  50.08 
14  37.42 

14  23.95 
14  9.67 
13  54.58 

13  38.69 
13  22.01 
13  4.55 

12  46.29 
12  27.26 
12  7.50 

11  47.01 
1125.801 
11  3.87 

10  41.281 


8 

0.043 
0.009 
0.026 

0.061 
0J)96 
0.131 

0.166 
0.200 
0.2351 

0.270 
0.305 
0.339 

0.374  i 

0.408 

0.443 

0.477 
0.510 
0.544 

0.578 
0.612 
0.646 

0.679 
0.712 
0.745 ' 

0.777 
0.809  < 
0.8391 

0.869 
0.899 
0.928 

0.955 


KoTK.— Meaa  Time  of  the  Semldlameter  iraiminc  may  be  found  by  aabtractliig  0*.10  from  the  Sidereal  T\meb 
—  prefixed  to  the  hourly  ohange  of  deolinatton,  lodioatea  that  south  deoUnationa  are  Inrrnailin; 
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Tlnir. 

Frid. 

3aL 

Sku. 
Moo, 
Tues. 

Wed. 
Thur. 
Prid. 

>  Sat 

OlM* 

Mon. 

Tucei. 
Wed. 
Thur. 

Prid. 
Sat 

Mod. 

I  Tuea. 

Wed. 

'Thur. 
Prid. 
Sat 

Sim. 
Moo. 
Tuea. 

Wed.  I 

lliur. 

Frid. 

Sat 


I 

e 


1 

2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Appmnmi 

Right  Afloenaloo. 


h  m   s 

4  27  10.79 
4  31  6.72 
4  35  3.47 

4  39  1.06 
4  42  59.48 
4  46  58.74 

4  50  58.84 
4  54  59.77 

4  59  1.53 

5  3  4.13 
5  7  7.56 
5  11  11.83 

5  15  16.94 
5  19  22.87 
5  23  29.62 

5  27  37.20 
5  31  45.60 
5  35  54.82 

5  40  4.86 
5  44  15.71 
5  48  27.36 

5  52  39.81 

5  56  53.05 

6  1  7.08 

6  5  21.90 
6  9  37.48 
6  13  53.80 

6  18  10.85 
6  22  28.62 
6  26  47.10 


16  31    6.25 


Biir.  for 
llioar. 


ft 
9.813 

9.847 

9.882 

9.917 
9.952 
9.967 

0.092 
0.056 
0.091 

0.126 
0.161 
0.195 

0.230 
0.264 
0M99 

10.334 
0.366 
0.400 

0.434 
0.468 
0.502 

0.535 

0.568 
10.601 

0.633 
0.665 
0.695 

0.725 
0.755 
0.784 


10.811 


A]^parent 
Declination. 


s. 


/» 


Diftfor 
Ibour. 


It 


4  34    8.8-47.91 
4  53  11.8  47.32 


5  12  0.3 

5  30  33.7 

5  48  51.7 

6  6  54.0 

6  24  40.2 

6  42  9.7 

6  59  22.1 

7  16  16.9 
7  32  53.9 

7  49  12.6 

8  5  12.7 
8  20  53.7 
8  36  15.21 

8  51  17.01 

9  5  58.6 
9  20  19.6 

9  34  19.7 

9  47  58.6 

20     1  16.0 

20  14  11.4 

20  26  44.5 


46.70 

46.07 
45.42 
44.76 

44.07 
43.37 
42.65 

41.91 
41.16 
40.39 

39.60 
38.80 
37.98 

37.15 
36.30 
35.44 

34.56 
33.67 
32.76 

31.84 
30.91 


20  38  55.0  29.96 

20  50  42.4  28.99 

21  2     6.5;  28.01 
21  13     7.0  27.02 

21  23  43.5;  26.02 

21  33  55.7,  25.00 

21  43  43.3  28.96 

S.21  53     6.0-22.91 


EquAtkuiof 

Time, 

tobe 

mdded  fo 

JfMH 

Time. 


m       B 

6  19.87 
6  20.49 
6  20.30 

6  19.26 
6  17.40 
6  14.69 

6  11.15 
6  6.77 
6    1.57 

5  55.53 
5  48.66 
5  40.94 

5  32.39 
5  23.01 
5  12.82 

5  1.80 
4  49.96 
4  37i29 

4  23.81 
4  9.52 
3  54.43 

3  38.53 
3  21.85 
3    4.38 

2  46.12 
2  27.09 
2    7.33 

146.84 
125.63 
1    3.70 


10  41.11 


DlAfor 
Ihour. 


ft 
0.043 

0.0091 

0.026 

0.061 
0.096 
0.131 

0.166 
0.200 
0.235 

0.270 
0.305 
0.339 

0.374 
0.408 
0.443 

0.477 
0.510 
0.544 

0.578 
0.612 
0.646 

0.679 
0.712 
0.745 

0.777 
0.809 
0.839 

0.869 
0.899 
0.928 

0.955 


KOTI 


for  Mesa  Mooo  may  be  aMnmed  the  fteme  ••  thAt  tut  ApfMuent  Noon. 


SidereiU 

Time 

or 

Kight  Aeoeoftion 

of 


A     m       ft 

4  43  30.66 
4  47  27.21 
4  51  23.77 

4  55  20.32 

4  59  16.88 

5  3  13.43 

5  7  9.99 
5  11  6.54 
5  15    3.10 

5  18  59.66 
5  22  56.22 
5  26  52.77 

5  30  49.33 
5  34  45.88 
5  38  42.44 

5  42  39.00 
5  46  35.56 
5  50  32.11 

5  54  28.67 

5  58  25.23 

6  2  21.79 

6  6  18.34 
6  10  14.90 
6  14  11.46 

6  18  8.02 
6  22  4.57 
6  26  1.13 

6  29  57.69 
6  33  54.25 
6  37  50.80 


16  41  47.36 


Dlit  lor  1  hoar. 
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AT  GREENWICH  MEAN  NOON. 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

26 
26 
27 

28 
29 
80 

81 


I 
I 


I 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


True  LONQITUDS. 


219  11  50.9 

220  -11  59.4 

221  12  10.0 

222  12  22.6 

223  12  37.0 

224  12  53.2 

225  13  11.1 

226  13  30.7 

227  13  51.9 

228  14  14.5 

229  14  38.6 

230  15  4.1 

231  15  31.0 

232  15  59.2 

233  16  28.7 

234  16  59.5 

235  17  31.6 

236  18  5.0 

237  18  39.9 

238  19  16.0 

239  19  53.5 

240  20  32.5 

241  21  13.1 

242  21  55.1 

243  22  38.7 

244  23  23.9 

245  24  10.7 

246  24  59.0 

247  25  48.9 

248  26  40.2 

249  27  82.8 


V 


II 


11  1.1 
11  9.5 
11  20.0 

11  32.4 

11  46.7 

12  2.7 

12  20.5 

12  40.0 

13  1.0 

13  23.4 

13  47.3 

14  12.8 

14  39.6 

15  7.6 

15  36.9 

16  7.5 

16  39.4 

17  12.7 

17  47.4 

18  23.3 

19  0.6 

19  39.5 

20  19.9 

21  1.7 

21  45.1 

22  30.1 

23  16.7 

24  4.9 

24  54.6 

25  45.7 

26  38.1 


Dlff.  for 
Ihonr. 


50.31 
50.40 
50.48 

50.56 
50.64 
50.71 

50.78 
50.85 
50.91 

50.97 
51.03 
51.09 

51.15 
51.90 
51.06 

51.31 
51.37 
51.42 

51.48 
51.54 
51.60 

51.66 
51.72 
51.78 

51.85 
51.92 
51.99 

52.05 
.52.11 
52.16 


158.22 


LATITODX 


II 


-0.56 
0.68 
0.79 

0.89 
0.95 
0.97 

0.97 
0.93 
0.87 

0.78 
0.68 
0.56 

0.43 
0.30 
0.17 

-0.06 

+0.03 

0.10 

0.12 
0.13 
0.09 

+0.05 

-0.03 

0.12 

0.24 
0.36 

0.50 

« 

0.63 
0.76 
0.87 

-0.94 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9964359 
.9963272 
.9962190 

.9961114 
.9960044 
.9958979 

.9957920 
.9956868 
.9955824 

.9954789 
.9953764 
.9952750 

.9951749 
.9950762 
.9949791 

.9948838 
.9947904 
.9946990 

.9946098 
.9945228 
.9944379 

.9943552 
.9942748 
.9941967 

.9941208 
.9940470 
.9939752 

.9939052 
.9938370 
.9937705 

9.9937056 


Diif.  for 
Ihoar. 


-45.4 
45.1 
44.9 

44.7 
44.5 
44.2 

43.0 
43.6 
43.3 

42.9 
42.4 
41.9 

41.3 
40.7 
40.0 

39.3 
38.5 
37.6 

36.7 
35.8 
34.9 

33.9 
33.0 
32.0 

31.1 
30.3 
29.5 

28.9 
28.1 
27.4 

-26.7 


Mean  Tiine 

of 
Sidereal  Ob. 


h     m      ■ 

9  14  58.18 
9  11  2.27 
9    7     6.36 

9  3  10.45 
8  59  14.54 
8  55  18.63 

8  51  22.72 
8  47  26.81  ' 
8  43  30.90 

8  89  34.99 
8  35  3908 
8  81  43.17  { 

8  27  47iJ6  I 
8  23  51.35 
8  19  55.43 

8  15  59.52 
8  12  3.61 
8  8  7.70 

8  4  11.78 
8  0  15.87 
7  56  19.96 

7  52  24.05 
7  48  28.14  , 
7  44  32.23  j 

7  40  36.32  , 
7  36  40.41 
7  82  44.49 

7  28  48.58  , 
7  24  52.67 
7  20  56.76 

7  17  0.83 


NOTR 1  K  conetpoada  to  the  Cni«  eqiiiw»  of  the  date,  X'  to  ttie  ffMOti  equioox  of  inaomtj  Od. 


Biff,  for  1  hoar. 
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GREENWICH  MEAN  TIME. 


I 

o 


1 

2 
8 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
28 
24 

25 
26 
27 

28 
29 
90 

31 


THE  MOON'S 


SBMIDIAMKTKR. 


Ifoon* 


16  19.0 

16  19.2 

16  16.4 

16  10.7 

16  2.1 

15  51.3 

15  89.3 

15  26.9 

15  15.2 

15  5.0 

14  57.0 

14  51.5 

14  48.9 

14  49.0 

14  52.0 

14  57.4 

15  4.7 
15  13.6 

15  23.4 

15  33.3 

15  42.6 

15  50.9 

15  57.7 

16  3.0 

16  6.6 

16  8.8 

16  9.7 

16  9.4 

16  7.9 

16  5.1 

16  0.9 


Midnight 


16  19.4 
16  18.2 
16  13.9 

16  6.7 
15  57.0 
15  45.4 

15  83.1 
15  20.9 
15  9.9 

15  0.7 
14  53.9 
14  49.9 

14  48.6 
14  50.2 

14  54.4 

15  0.8 
15  9.0 

15  18.4 

15  28.3 
15  38.0 
15  46.9 

15  54.5 

16  0.5 
16  5.0 


16 
16 
16 


7.9 
9.4 
9.7 


16  8.8 

16  6.7 

16  3.2 

15  58.3 


yORIZOHTAL    PARALLAX. 


KOOD. 


59  46.3 
59  47.0 
59  37.0 

59  15.9 
58  44.4 
58    5.0 

57  20.6 
56  35.1 
55  52.2 

55  14.8 
54  45.2 
54  25.1 

54  15.4 
54  16.0 
54  26.7 

54  46.5 

55  13.7 

55  46.4 

56  22.1 

56  58.4 

57  32.7 

58  3.2 
58  28.4 
58  47.6 


Diff.  for« 
Ihoar 


Midnight. 


59 
59 
59 


1.0 

9.1 

12.4 


59  11.3 
59  5.7 
58  f5.5 

58  40.1 


40.23 

-0.19 

0.65 

1.11 
1.50 
1.77 

1.90 
1.86 
I.G9 

1.41 
1.04 
0.62 

-0.19 

+0.24 

0.64 

0.99 
1.26 
1.44 

1.52 
1.49 
1.36 

1.17 
0.93 
0.68 

0.43 

0.34 

40.05 

-0.14 
0.33 
0.53 

-0.76 


59  47.9 
59  43.4 
59  27.8 

59  1.3 
58  25.5 
57  43.2 

56  57.8 
56  13.1 
55  32.7 

54  58.9 
54  33.9 
54  19.0 

54  14.4 
54  20.2 
54  35.6 

54  59.8 

55  29.5 

56  4.0 

56  40.4 

57  15.9 

57  48.5 

58  16.5 
58  38.7 

58  55.0 

59  5.7 
59  11.3 
59  12.4 

59  9.1 
59  1.2 
58  48.5 

58  30.3 


Dift  for 
1  hour. 


40.03 

-0.42 

0.88 

1.32 
1.65 
1.86 

1.90 
1.79 
1.56 

1.24 

0.84 

-0.40 

40.03 
0.45 
0.83 

1.14 
1.37 
1.49 

1.52 
1.43 
1.27 

1.05 
0.80 
0.56 

0.34 
40.14 
-0.05 

0.23 
0.42 
0.64 

-0.88 


MXRiniAH  PAIBAGE, 


h   m 

21  9.7 

21  59.2 

22  50.3 

23  43.9 

6 

0  40.0 

1  87.6 

2  35.0 

3  30.2 

4  22.1 

5  10.1 

5  54.5 

6  36.2 

7  16.3 

7  55.8 

8  35.8 

9  27.6 
10  2.3 

10  51.0 

11  44.2 

12  41.7 

13  42.0 

14  42.5 

15  41.2 

16  36.5 

17  28.3 

18  17.6 

19  5.3 

19  53.0 

20  41.9 

21  33.0 


Dift  for 
Iboor. 


m 
2.04 

2.09 

2.18 

2.29 

2.38 

2.41 
2.36 
2.23 

2.08 
1.92 
1.79 

1.69 
1.64 
1.65 

1.70 
1.80 
1.94 

2.13 
2.32 
2.47 

2.53 
2.49 
2.37 

2.23 
2.10 
2.01 

1.96 
2.00 
2.08 

2.19 


AOV. 


Kooo. 


d 

25.6 
26.6 
27.6 

28.6 
0.1 
1.1 

2.1 
3.1 
4.1 

5.1 
6.1 
7.1 

8.1 

9.1 

10.1 

11.1 
12.1 
13.1 

14.1 
15.1 
16.1 

17.1 
18.1 
19.1 

20.1 
21.1 
22.1 

23.1 
24.1 
25.1 

26.1 


I 
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V. 


GREENWICH  MEAN  TIME, 

. 

IHE  MOON'S  BIGHT  A8C£N8I019  AND  DECLINATION. 

Hour. 

Right  Aaoenaion. 

Diff. 
farlm. 

BeolinaUon. 

Diii: 

lor  1  m. 

Hour. 

Bight  Aaoension. 

ma. 

forlm. 

forlm. 

THl 

FBSD. 

kY  1. 

SATUEDAY  8. 

h    xn      B 

8 

«-      o        '        " 

tt 

h     m      s 

B 

O         #          // 

n 

0 

11  11  35,91 

S.I346 

N.  3  27  10.6 

16.790 

0 

12  54  37.78 

9.1889 

S.  9  52  59.8 

154)14 

1 

11  13  43.96 

9.1338 

3  10  22.6 

16.810 

1 

12  56  49.16 

9.1919 

10    8  52.9 

15.856 

2 

11  15  51i)7 

9.1339 

2  5,3  33.4 

16.690 

2 

12  59    0.72 

9.1041 

10  24  42.5 

15.797 

3 

11  17  59.95 

9.1327 

2  36  4ai 

16.646 

3 

13    1  12.45 

9.1970 

10  40  28.5 

15.734 

4 

11  20    7.89 

9.1391 

2  19  51.9 

16.861 

4 

13    3  24.36 

9.9001 

10  56  10.6 

15.660 

5 

11  22  15.80 

9.1316 

2    2  59.8 

16.875 

5 

13    5  36.46 

9.9033 

11  11  48.8 

153)3 

6 

11  24  2a68 

9.1319 

1  46    6.9 

16.887 

6 

13    7  48.76 

9.9066 

11  27  23.0 

15.536 

7 

11  26  31.54 

9.1310 

1  29  ia3 

16.808 

7 

13  10    1.25 

9.9098 

n  42  53.1 

IMffI 

8 

11  28  39.40 

9.1309 

1  12  19.1 

16J07 

8 

13  12  13i» 

9J91.30 

11  58  19.0 

153)6 

9- 

11  30  47i25 

9.1306 

0  55  24.5 

16J914 

9 

13  14  26.81 

9.9164 

12  13  40.6 

^^,?9ff 

10 

11  32  55.09 

9.1307 

0  38  29.5 

16.990 

10 

13  16  39JM) 

9J»96 

12  28  57.8 

15.940 

11 

11  35    2.93 

9.1307 

0  21  34.1 

lOJKM 

11 

13  18  5ai9 

9ia39 

12  44  10.5 

15.173 

12 

11  37  10.78 

9.1309 

N.  0    4  38.6 

16.996 

12 

13  21    6.69 

9J2967 

12  59  18.6 

154)06 

13 

11  39  ia64 

9.1319 

8.  0  12  17.0 

164)97 

13 

13  23  20.40 

9.9303 

13  14  22.0 

154)17 

14 

11  41  26.52 

9.1314 

0  29  12.6 

16.997 

14 

13  25  34.33 

9.9338 

13  29  20.6 

14.937 

15 

11  43  34.41 

9.1317 

0  46    8.2 

16.995 

15 

13  27  48.47 

9J937S 

13  44  14.4 

14.»6 

16 

11  45  42.3!) 

9.1399 

1    3    3.6 

16.991 

16 

13  30    2.83 

9J9419 

13  59    3.2 

14.770 

17 

11  47  50.28 

9.1398 

1  19  58.7 

16.914 

17 

13  32  17.41 

9.9449 

14  13  4&8 

14.683 

18 

11  49  58.27 

9.133& 

1  36  53.3 

16.906 

18 

13  34  32.22 

9J9487 

14  28  25i^ 

143)6 

19 

11  52    6.30 

9.1349 

1  53  47.4 

16.887 

19 

13  36  47.25 

9.9594 

14  42  58.3 

143n 

20 

11  54  14.37 

9.1349 

2  10  41.0 

16.888 

20 

13  39    2.51 

9.9569 

14  57  2ai 

14.417 

21 

11  56  22.49 

9.1358 

2  27  34.0 

16.877 

21 

13  41  18.00 

9.9001 

15  11  48.4 

14.395 

22 

11  58  30.67 

9.1368 

2  44  2a2 

16.863 

22 

13  43  33.72 

9.9040 

15  26    5.1 

14J939 

23 

12    0  38.91 

9.1378 

tlDA! 

S.  3    1  17.5 
12. 

16.846 

23 

13  45  49.68 

SU 

9J9679 

NDA^ 

S.15  40  16.2 

sr  4. 

14.137 

0 

12    2  47.21 

9.1389 

S.  3  18    7.7 

16.898 

0 

13  48    5.87 

9.9718 

S.15  54  21.5 

144)39 

1 

12    4  55.58 

9.1401 

3  34  56.8 

16.809 

1 

13  50  22.30 

9.9758 

16    8  20.9 

19.941 

2 

12    7    4.03 

9.1414 

3  51  44.8 

16.790 

2 

13  52  38.97 

9J9706 

16  23  14.4 

19.841 

3 

12    9  12.55 

9.1498 

4    8  31.6 

16.768 

3 

13  54  55i)8 

9.9838 

16  36    1.8 

19.738 

4 

12  11  21.16 

9.1443 

4  25  17.0 

16.744 

4 

13  57  ia03 

9J9878 

16  49  4a0 

19.635 

5 

12  13  29.86 

9.1458 

4  42    0.9 

16.718 

5 

13  59  30.42 

9il018 

17    3  18.0 

19.531 

6 

12  15  38.65 

9.1473 

4  58  43.1 

16UO0 

6  1 

14    1  48.05 

94)000 

17  16  46.7 

19.495 

7 

12  17  47.54 

9.1490 

5  15  23.7 

16.669 

7 

14    4    5.93 

9.3000 

17  30    9.0 

19.317 

8 

12  19  5a53 

9.1508 

5  32    2.5 

16.639 

8 

14    6  24.05 

93)40 

17  43  24.7 

194107 

9 

12  22    5.63 

9.1596 

5  48  39.5 

16M» 

9 

14    8  42.41 

93)81 

17  56  33.8 

19.0S6 

10 

12  24  14.84 

9.1544 

6    5  14.5 

16.566 

10 

14  11     1.02 

9.3199 

18    9  36.2 

19J69 

11 

12  26  24.16 

9.1563 

6  21  47.4 

16.530 

11 

14  13  19.88 

9.3164 

18  23  31.8 

19.870 

12 

12  28  33.60 

9.15R3 

6  38  18.1 

16.499 

12 

14  15  38.99 

9.3906 

18  35  20.6 

19.756 

13 

12  30  4ai6 

9.1604 

6  54  46.5 

16.453 

13 

14  17  58.34 

9J840 

18  48    2.4 

19.637 

14 

12  32  52.85 

9.1097 

7  11  12.5 

16.413 

14 

14  20  17.94 

9.3987 

19    0  37.1 

19.518 

15 

12  35    2.68 

9.1650 

7  27  36.1 

16.379 

15 

14  22  37.79 

9.3398 

19  13    4.6 

19^96 

16 

12  37  12.65 

9.1673 

7  43  57.1 

16J98 

16 

14  24  57.88 

9.3368 

19  25  34.9 

19.977 

17 

12  39  22.76 

9.1607 

8    0  15.4 

16.989 

17 

14  27  18J21 

9.3409 

19  37  37i) 

19.155 

1  18 

12  41  33.01 

9.1791 

8  16  30.9 

16.934 

18 

14  29  38.79 

9.9450 

19  49  4a5 

19.031 

19 

12  43  43.41 

9.1746 

8  32  4a5 

16.185 

19 

14  31  59.61 

9.3491 

20    1  41.6 

113)5 

20 

12  45  53.96 

9.1779 

8  48  53.1 

16.135 

20 

14  34  20.68 

94)539 

20  13  32.1 

11.778 

21 

12  48    4.67 

9.1709 

9    4  59.7 

160)83 

21 

14  36  41.99 

93^79 

20  25  15.0 

1Ij650 

22 

12  50  15.54 

9.1896 

9  21    3.1 

>   16.099 

22 

14  39    a54 

93)19 

20  36  50.1 

11.590  1 

23 

12  52  26.58 

9.1853 

9  37    3.2 

15.1^9 

2:1 

14  41  25.33 

23168 

20  48  17.4 

11.380 

24 

12  54  37.78 

9.1889 

S.  9  52  59.8 

15.914 

24 

14  43  47.36 

9J691 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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9.0899 

3  30  46.5 

16.339 

6 

9  27  50.73 

9.9448 

15  35  36.3 

13.955 

6 

11  11    7.91 

9.0885 

3  14  25.7 

16.354  1 

7 

9  30    5.27 

9.9399 

15  21  36.4 

14.041 

7 

11  13  iai8 

94)873 

2  58    4.0 

16.368 

8 

9  32  19.52 

9.9351 

15    7  31.4 

14.194 

8 

11  15  18.39 

9.0863 

2  41  41.5 

16J88 

9 

9  34  33.48 

9.9309 

14  53  21.5 

144»6 

9 

11  17  23.54 

94)853 

2  25  18.2 

16J03 

10 

9  36  47.15 

9JS954 

14  39    e.7 

14JS87 

10 

11  19  28.63 

9.0843 

2    8  54.3 

16.409 

11 

9  39    0.53 

9.9907 

14  24  47.0 

14.367 

11 

11  21  33.66 

94)833 

1  52  29i) 

16.410 

12 

9  41  13.63 

941161 

14  10  22.6 

14.445 

12 

11  23  38.63 

94)895 

1  36    5.1 

16.417 

13 

9  4*3  26.46 

9.9116 

13  55  53.6 

14.591 

13 

11  25  43.56 

9.0819 

1  19  39.9 

16.493 

14 

9  45  39.02 

9.9070 

13  41  20.1 

14.506 

14 

11  27  48.46 

94)813 

1    3  14.4 

16.498 

15 

9  47  51.30 

941095 

13  26  42.1 

14.669 

15 

11  29  53.32 

9.0807 

0  46  48.6 

16.431  1 

16 

9  50    3.32 

9.1989 

13  11  59.8 

14.741 

16 

11  31  58.15 

94)809 

0  30  22.7 

16.439  1 

17 

9  52  15.08 

9.1999 

12  57  13.2 

14.819 

17 

11  ai    2.95 

9.0799 

N.  0  13  56.8 

16.439 

18 

9  54  26.59 

9.1897 

12  42  22.4 

14.880 

18 

11  36    7.74 

94)797 

S.  0    2  29.1 

16.431 

19 

9  56  37.84 

9.1854 

12  27  27.6 

144M7 

19 

11  38  12.52 

9.0796 

0  18  54.9 

16.498 

20 

9  58  48.84 

9.1813 

12  12  28.8 

15.013 

20 

11  40  17.29 

94)794 

0  35  20.4 

16.493 

21 

10    0  59.60 

9.1773 

11  57  26.1 

154)77 

21 

11  42  22.05 

9.0794 

0  51  45.6 

16.417 

22 

10    3  10.12 

9.1733 

11  42  19.6 

15.139 

22 

11  44  26.82 

9.0795 

1    8  10.4 

16.410 

23 

10    5  20.40 

9.1604 

11  27    9.4 

15.900 

23 

11  46  31.59 

94)797 

1  24  34.8 

16.409 

24 

10    7  30.4S 

9.1666 

N.ll  11  55.6 

15.959 

24 

11  48  36.38 

9.0800 

S.   1  40  58.6 

16.309 

\u. 
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GREENWICH  MEAN  TIME. 


THE  MOCK'S  BIGHT  A8CEN8ION  AND  DECLINATION. 


HoBT  Rlglit  AMcennloii.'  f^^m. 


DeclioatlAD. 


Diff. 
for  1  m. 


0 
I 

3 
3 
4 
5 

6 

7 

b 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
ID 
«) 
21 
22 
'23 
24 


THURSDAY  29. 


h    m 

11  48 
11  50 
II  52 
n  54 
II  56 
II  50 


12 
12 
12 
12 
12 


I 

3 
5 
7 

U 


12  II 
12  13 
12  15 
12  17 
12  19 
12  21 
12  24 
12  26 
12  28 
12  30 
12  32 
12  34 
12  36 
12  :i8 


36.38 
41.19 
46.02 
50.88 
55.77 
0.71 
5.69 
10.72 
15.80 
20.94 
26.15 
31.43 
36.78 
42.21 
47.73 
53J)4i 
5I).04 
4.84 
10.75 
16.77 
22.90 
29.15 
35.53 
42.03 
48.66 


S. 


9.0803 
9.0807 
9.0819 
9.0819 

9.0834 
9.0849 

9.0863 

90)874 

9.0886 

9.0808 

9X)919 

9.0097 

9.0049 

9.09M 

9U>076 

2J099i 

9.1013 

9.1039 

-2.1059 

9.1073^ 

9.1094  I 

9.1117    S. 


1 
1 

2 
2 
2 
3 
3 


40 
57 
13 
30 
46 
2 
19 
3  35 
3  51 
7 
24 
40 
56 
12 
28 
44 
0 
16 


4 
4 
4 
4 
5 
5 
5 
6 
6 
6  32 

6  48 

7  4 
20 
36 
52 

8 


7 
7 
7 

8 


58.6 
21.8 
44.2 

5.8 
26.5 
46.3 

5.0 
22.6 
38.9 
53.9 

7.5 
19.6 
30.1 
39.0 
46.2 
51.5 
54.9 
56.3 
55.6 
52.7 
47.6 
40.2 
30.3 
17.9 

3.0 


Hour. 


Right  AsceDBion.  ^^^^ 


DeolioaUoii. 


DUr. 
for  1  m. 


16.399 

0 

16.380 

1 

16.367 

2 

16JiS9 

3 

16.337 

4 

16.391 

5 

16.303 

6 

16.983 

7 

16J961 

8 

16J338 

9 

16.914 

JO 

16.188 

11 

16.169 

12 

16.134 

13 

16.104 

14 

16.079 

15 

16.040 

16 

16.006 

17 

15a^ 

18 

15.933 
15.896 
15,^56 
15.814 
15.779 
15.799 

19 
20 
21 
22 
23 
24 

FRIDAY  30. 


h     m 

12  38 
12  40 
12  43 
12  45 
12  47 
12  49 
12  51 
12  53 
12  55 
12  57 


13 
13 
13 
13 
J3 


0 
2 
4 
6 

8 


13  10 
13  12 
13  15 
13  17 
13  19 
13  21 
13  23 
13  25 
13  28 
13  30 


48.66 
55.43 

2.35 

9.41 
16.62 
23.99 
31.51 
39.20 
47.06 
55.09 

3J29 
11.68 
20.25 
29.01 
37.96 
47.10 
56.44 

5.99 
15.74 
25.70 
35.87 
4&26 
56.87 

7.70 
18.761 


B 

9.1117 
9.1141 
9.1166 
9.1180 
9.1915 
9.1941 
9.1908 
9.1996 
9.1394 
9.1353 
9.1383 
9.1413 
9.1444 
9.1476 
9.1508 
9.1540 
9.1574 
9.1606 
9.1649 
9.1677 
9.1713 
9.1750 
9.1787 
9.1894 
9.1869 


S. 


o        f 

8  8 
8  23 
8  39 

8  55 

9  10 
9  26 
9  41 
9  56 

10  12 
10  27 
10  42 

10  58 

11  13 


11 
11 
11 


28 
43 

58 


12  12 
12  27 
12  42 

12  57 

13  11 
13  26 
13  40 
13  55 

S.14    9 


aoi 

45.4 
25.01 

1.7 
35.5 

6.3 
33.9 
58.3 
19.5 
37.3 
51.6 

2.4 

9.5 
12i> 
12.5 

8.2 
59.9 
47.6 
31.1 
10.4 
45.3; 
15.8 
41.8! 

a« 

19.9! 


5.536 

5.487 

5.434 

15J80 


u 

5.790 
54M3 
5iD8 


5.968 
5.900 

15.140 
50)68 

15.085 
AMI 
4.896 


4.780 
4.600 
4.618 
4.545 
4.471 
4.385 
4.317 


PHASES  OF  THE  MOON. 


#  New  Moon, 4  20  48.0 

1>  First  Quarter, 12  1 1  44.2 

O  Full  Moon, 20  10  19.3 

C  Last  Quarter, 27  10  5.8 

C  Perigee 1  13.7 

C  Apogee,    ...                   13  10.5 

<C  Perigee, 27  6.3 


Id 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

1 

1 
1 

2s 

star's  Nain« 

P.L 

P.L. 

PL. 

• 

r.L.' 

^1 

and 

Noon. 

of 

mil. 

of 

Vlii. 

of 

IXb. 

•f  . 

1^ 

1 

Position. 

Diff. 

0          t         II 

58  17  35 

jy\tr. 

Dlff. 

mtr. 

1 

Pollux 

W. 

O           /        /• 

5H  29  33 

3917 

9914 

60    5  42 

9911 

61  53  53 

1 

9210 

Regulus 

W. 

19  30    6 

9906 

21  18  25 

9903 

23    6  48 

9901 

24  55  14 

9199 

Suif 

E. 

51  41     4 

9543 

50    0  51 

9543 

48  20  37 

9549 

46  40  22 

9549 

2 

Pollux 

W. 

70  55  15 

9906 

72  43  34 

9907 

74  31  51 

9908 

76  20    7 

3910 

• 

Regulus 

W. 

33  57  50 

8197 

35  46  22 

9198 

37  34  53 

9199 

:)9  23  22 

9901 

Sun 

E. 

38  19  24 

9&51 

36  39  22 

9556 

34  59  27 

9561 

33  19  39 

J9S66 

3 

Pollux 

W. 

85  20  36 

9995 

87    8  27 

9999 

88  56  12 

9934 

90  43  49 

3339 

Regulu8 

W. 

48  24  56 

9916 

50  13    0 

9990 

52    0  57 

99y5 

5:3  48  47 

9931 

7 

Sun 

W. 

27  36  31 

2S73 

29    7  17 

9964 

30  37  50 

9996 

32    8    8 
53  13    2 
74    3  45 

3007 

a  AquiliB 

E. 

57    2  38 

3653 

55  45     1 

3713 

54  28  28 

3777 

3845 

Fornalhaut 

E. 

78  40  17 

S887 

77    7  41 

9906 

75  35  30 

9997 

9947 

Saturn 

E. 

91     4  59 

9564 

89  25  15 

9580 

87  45  52 

S595 

86    6  50 

9611 

Mars 

E. 

92  22  48 

9689 

90  45  53 

9704 

89    9  19 

9791 

87  33    7 

9rJ7 

a  Pegasi 

E. 

100  26  11 

9768 

98  51     1 

9783 

97  16  11 

9797 

95  41  39 

3811 

3 

Sun 

W. 

39  35  43 

3075 

41     4  23 

3090 

42  32  45 

3105 

44    0  49 

3119 

Fomalliaut 

E. 

66  31  54 

3064 

65    3    0 

3089 

GH  34  37 

3115 

62    6  46 

3143 

Saturn 

E. 

77  56  59 

9689 

76  20    4 

9704 

74  43  29 

2719 

73    7  15 

9735 

Mars 

E. 

79  37  27 

9818 

78    3  22 

9835 

76  29  39 

9851 

74  56  17, 

3806 

a  Pegasi 

E. 

87  53  43 

9887 

86  21     7 

9003 

84  48  52 

9919 

83  J6  57 

9995 

9 

Sun 

W. 

51  16  42 

3193 

52  43    0 

3907 

54    9    1 

3991 

55  34  4a 

3936 

Fomalliaut 

E. 

54  56    5 

3995 

53  31  48 

3399 

52    8  10 

3365 

50  45  14' 

3404 

Saturn 

E. 

65  11     7 

9809 

63  36  51 

9894 

62    2  54 

iW38 

60  29  15 

3e59 

Mars 

K. 

67  14  28 

9944 

65  43    5 

9959 

64  12    1 

9974 

62  41  16 

9989 

a  Pegasi 

E. 

75  42  38 

3090 

74  12  50 

3037 

72  43  23 

3055 

71   14  18 

1 

3073 

10 

Sun 

W. 

62  39  24 

3301 

64    3  34 

3313 

65  27  30 

:i395 

66  51   12 

3337 

Jupiter 

W. 

18  14  35 

3085 

19  43    3 

3084 

21  11  '^2 

3063 

22  40    2 

3084 

Venus 

W. 

17  44    2 

3345 

U>    7  21 

3356 

20  30  28 

3366 

21  53  23 

3377 

Fornalhaut 

E. 

44    2    8 

3630 

42  44    6 

3685 

41  27    3 

3744 

40  11    2 

3800 

Saturn 

E. 

52  45  25 

9918 

51  13  29 

9930 

49  41  48 

9949 

48  10  23 

3954 

Mars 

E. 

55  11  54 

3057 

53  42  52 

3069 

52  14    5 

3089 

50  45  3:1 

3094 

a  Pegasi 

E. 

63  54  22 

3163 

62  27  29 

3189 

61     0  58 

3909 

59  34  51 

3991 

a  Ai'ietis 

E. 

105  24  16 

9998 

103  52  3;J 

9939 

102  21     4 

9950 

100  49  49 

3961 

11 

Sun 

W. 

n  46  32 

3388 

75    9    2 

3398 

76  31  21 

3407 

77  53  30 

3415 

Jupiter 

w. 

30     1  41 

3105 

31  29  44 

3110 

32  57  41 

au5 

34  25  32 

3191 

Venus 

w. 

28  45    2 

34aB 

30    6  49 

3435- 

31  28  26 

3443 

32  49  54 

3451 

Satuni 

K. 

40  36  48 

3008 

39    6  45 

3018 

37  36  54 

3097 

36    7  15 

3037 

Mars 

E. 

43  26  26 

3H9 

41  59  16 

3159 

40  32  18 

3168 

39    5  31 

3178 

a  Pe^si 

E. 

52  30  10 

3395 

51     6  28 

3349 

49  43  13 

3373 

48  20  26 

3397 

a  Arietis 

E. 

93  16  46 

3009 

91  46  45 

3018 

90  16  54 

3096 

88  47  13 

3033 

12 

Sun 

W. 

84  42    9 

3448 

86    3  31 

345.1 

87  24  48 

3458 

88  45  59 

3469 

Jupiter 

W. 

41  43  16 

3143 

43  10  34 

3147 

44  37  47 

3150 

46    4  56 

3153 

Venus 

W. 

:»  a5  12 

34(13 

40  55  55 

3488 

42  16  33 

3499 

43  37    6 

3497 

Saturn 

E. 

28  41  50 

3089 

27  13  18 

3090 

25  44  56 

3099 

24  16  45 

3108 

' 

Mars 

E. 

31  54  12 

3918 

30  28  24 

3996 

29    2  46 

3733 

27  37  16 

3940 

a  Arietis 

E. 

81  20  58 

:W65 

79  52    5 

3060 

78  23  18 

3073 

76  54  36 

_        _    1 

3078 

XIV, 
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GREENWICH  MEAN  TIME. 

■ 

LUNAB  DISTANCES* 

¥ 

• 

h 

Slar'aNaiiM 

P.L, 

P.L. 

P.L. 

P.L. 

'1 

and 

Midnight 

of 

xvi». 

of 

xvnib. 

of 

XXP> 

of 

1 

Poaitloo. 

«7 

Diff. 

Diff. 

Diff. 

Diff. 

1 

PoUttx 

W. 

6»  42    6 

2906 

65  30  21 

2907 

O           t        f 

67  18  38 

2906 

0         1       tt 

69    6  56 

2906 

Regulufl 

W. 

26  43  43 

2106 

28  32  13 

9197 

30  20  45 

9197 

32    9  17 

9106 

Sim 

E. 

45    0    7 

2M3 

43  19  53 

9543 

41  39  40 

2545 

39  59  30 

9546 

^ 

Pollux 

W. 

78    8  20 

9912 

79  56  30 

9214 

81  44  37 

2917 

83  32  39 

9920 

Regulus 

W. 

41  11  48 

iuoa 

43    0  11 

2206 

44  48  31 

9906 

46  36  46 

2212 

SU9 

£. 

31  40    0 

9576 

30    0  32 

2585 

28  21  16 

2506 

26  42  15 

2602  t 

3     Pollux 

W. 

92  31  18 

2U5 

94  18  39 

2951 

96    5  50 

2956 

97  52  51 

2906 

>  Regulus 

1 

W. 

55  36  29 

2937 

57  24    2 

2943 

59  11  26 

2940 

60  58  40 

2958 

1 

7    Suit 

W. 

33  38  12 

3090 

35    8    0 

3034 

36  37  31 

3047 

38    6  46 

3061 

a  Aquihe 

E. 

51  58  46 

3018 

50  45  44 

3007 

49  34    1 

4060 

48  23  40 

4160 

Fomalhaut 

E. 

72  32  26 

9060 

71     1  35 

9009 

69  31  12 

3015 

68    1  18 

3000 

Saturn 

£. 

84  28  10 

9696 

82  49  50 

9649 

81  11  52 

9657 

79  34  15 

9673 

'  Mars 

E. 

85  57  16 

9753 

84  21  47 

9760 

82  46  39 

9786 

81  11  52 

2802 

,  a  Pegui 

E. 

94    7  25 

9896 

92  33  31 

9840 

90  59  55 

2866 

89  26  39 

2671   ! 

8 

SU5 

W. 

45  28  35 

3134 

46  56    3 

3148 

48  23  14 

3163 

49  50    7 

3178 

Fomalhaut 

E. 

60  39  28 

3171 

59  12  44 

3900 

57  46  35, 

3930 

56  21     1 

3209 

Saturn 

E. 

71  31  22 

97S0 

69  55  49 

9765 

68  20  35 

9780 

66  45  41 

2725  1 

,  Mara 

E. 

73  23  15 

9683 

71  50  34 

9808 

70  18  12 

9013 

68  46  10 

9090 

Q  Pegaai 

E. 

81  45  23 

9052 

80  14  10 

9060 

78  43  18 

9085 

77  12  47 

3003 

9    Suit 

W. 

57    0  12 

3949 

58  25  23 

3062 

59  50  19 

9276 

61  14  59 

1 
3268 

FomaJhaut 

E. 

49  23    2 

3444 

48    1  35 

3486 

46  40  55 

3531 

45  21    5 

3570 

Saturn 

E. 

58  55  55 

9666 

57  22  52 

2670 

55  50    6, 

9802 

54  17  37 

2005 

Mara 

E. 

61  10  49 

3003 

59  40  40 

3017 

56  10  48 

3030 

56  41  13 

3043 

a  PegBsi 

E. 

69  45  35 

3001 

68  17  14 

3106 

66  49  14 

3127 

65  21  37 

3145 

10    Suif 

W. 

68  14  41 

3348 

69  37  57 

3350 

71     1    0 

3360 

72  23  52 

3370 

Jupiter 

W. 

24    8  31 

3087 

25  36  56 

3001 

27    5  17 

aoo6 

28  33  32 
27  23    5 

3101 

Veaua 

w. 

23  16    6 

3387 

24  38  37 

3308 

26    0  56 

3407 

3417 

!  Fomalhaut 

E. 

38  56    9 

3870 

37  42  28 

3055 

36  30    4 

4000 

a5  19    3 

4139  . 

Saturn 

E. 

46  39  12 

9965 

45    8  16 

S976 

43  37  33 

9087 

42    7    ^ 

9007 

Mara 

E. 

49  17  16 

3105 

47  49  13 

3117 

46  21  24 

3128 

44  53  48 

3130 

;  0  Pepsi 
a  Anetia 

\ 

E. 

58    9    7 

3941 

56  43  46 

3262 

55  18  50 

3989 

53  54  18 

3300 

E. 

99  18  47 

2071 

97  47  58 

2061 

96  17  22 

9001 

.  94  46  58 

3001   i 

11  '  Su.^ 

W. 

79  15  30 

3429 

80  37  22 

3430 

81  59    5 

3436 

83  20  41 

3443 

Jupiter 

W. 

35  53  16 

3196 

37  20  54 

3130 

38  48  27 

3135 

40  15  54 

3130  , 

Veiiuj* 

W. 

34  n   13 

3458 

35  32  24 

3465 

36  53  27 

3471 

38  14  23 

3478  . 

Saturn 

E. 

34  37  48 

3046 

33    8  32 

3055 

31  39  27 

3064 

30  10  33 

3073 

Mara 

E. 

37  38  55 

3186 

36  12  29 

3105 

34  46  14 

3903 

33  20    8 

3911 

a  PepMi 
CI  Anetift 

E. 

46  58    6 

3493 

45  36  16 

3452 

44  14  58 

3489 

42  54  14' 

3519 

E. 

87  17  41 

3040 

85  48  18 

3047 

84  19    4 

t 
1 

3063 

82  49  57, 

3060 

12  -  So2f 

W. 

90    7    6 

3465 

91  28    9 

3460 

92  49    8 

3471 

94  10    5 

3473 

Jupiter 

W. 

47  32    2 

3155 

48  59    5 

3157 

50  26    6 

3158 

51  53    5 

3160 

Venus 

W. 

44  57  34 

3500 

46  17  58 

3509 

47  38  20 

3506 

48  58  39; 

3506 

Saturn 

E. 

22  48  45 

3118 

21  20  57 

3130 

19  53  24 

3143 

18  2t>    7 

3158 

1  Mara 

E. 

26  11  54 

3947 

24  46  41 

3255 

23  21  37 

3969 

21  56  41 

3970   • 

'aArietis 

1 

E. 

. 

75  25  59 

3C89 

73  57  27 

3084 

72  28  58 

3067 

71    0  33 

3080 
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LUNAR  DISTANCES. 

1 
1 

t'B 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

uf 

iip>- 

of 

V|h. 

of 

IXi>- 

of 

13 

Pmition. 

Diff. 
3474 

Difr. 
3476 

Diff. 

Diff. 

Sun 

W. 

a5  30  59 

O           /        It 

96  51  52 

98  12  43 

3476 

O          If 

99  33  34 

3476 

Jupiter 

W. 

53  20    2 

3160 

.54  46  59 

3161 

56  13  55 

3160 

57  40  5a 

9J60 

VeuuB 

W. 

50  18  57 

3507 

51  39  13 

3507 

52  59  29 

3508 

54  19  44 

3507 

a  Aquilie 

W. 

38  54  14 

5559 

39  44  17 

5401 

40  36  11 

5960 

41  29  48 

5199 

a  Arietis 

E. 

69  ;^  10 

3091 

68    3  49 

3099 

66  35  30 

3009 

65    7  11 

3093 

14 

Sun 

W. 

106  18    1 

3468 

107  39    1 

3465 

109    0    4 

3469 

110  21  11 

3457 

Jupiter 

W. 

64  55  57 

3150 

66  23    6 

3146 

67  50  20 

3143 

69  17  38 

3138 

Veuus 

W. 

61     I  20 

3497 

62  21  47 

3494 

63  42  18 

3490 

65    2  53 

34«0 

a  Aquilffi 

W. 

46  20  19 

4630 

47  22  18 

4553 

48  25  24 

4489 

49  29  32 

4415 

a  Arietis 

E. 

57  45  34 

3088 

56  17  10 

3087 

54  48  44 

3084 

53  20  15 

3061 

Aldebamii 

E. 

89  :^  12 

3136 

88    9  45 

3139 

86  42  14 

3199 

85  14  39 

3195 

15 

Sun 

W. 

117    8    4 

3431 

118  29  45 

3494 

119  51  34 

3417 

121  13  31 

3410 

Jupiter 

W. 

76  35  38 

3110 

78    3  35 

3104 

79  31  40 

3097 

80  59  53 

3089 

Venus 

W. 

71  47  19 

3455 

73    8  33 

3447 

74  29  56 

3440 

75  51  27 

3431 

a  Aquil«e 

W. 

55    4  10 

4140 

56  13  33 

4095 

57  23  40 

4053 

58  34  27 

4019 

a  Arietis 

E. 

45  56  47 

3069 

44  27  51 

3057 

42  58  49 

3053 

41  29  42 

3048 

AldebarRii 

E. 

77  55  30 

3101 

76  27  22 

3096 

74  59    8 

3090 

73  30  46 

3084 

16 

Sun 

W. 

128    5  25 

3369 

129  28  17 

3360 

130  51  19 

3351 

132  14  32 

3349 

Jupiter 

W. 

88  23  26 

3047 

89  52  41 

3037 

91  22    8 

3096 

92  51  46 

3018 

( 

Veuus 

W. 

82  41  32 

3385 

84    4    6 

3375 

85  26  51 

3364 

86  49  49 

3:t53 

a  Aquilo) 

W. 

Oi  37  51 

3838 

65  52  14 

3808 

67    7    8 

3779 

68  22  32 

3751 

Sutuiii 

W. 

19  27  41 

3034 

20  57  12 

3015 

22  27    6 

9996 

23  57  21 

9989  1 

Aldebaniii 

E. 

66    7     1 

3051 

64  37  51 

3043 

63    8  32 

3036 

61  39    4 

3000 

17 

Jupiter 

W. 

100  2!)  11 

9964 

101  54    9 

9964 

103  25  20 

9949 

104  56  46 

9930 

Venus 

W. 

93  47  55 

3994 

95  12  14 

3989 

96  36  47 

3969 

98     1  35| 

3955 

a  AquileB 

W. 

74  46  2.3 

3631 

76    4  24 

3609 

77  22  49 

3588 

78  41  36 

3969 

Fomolhaut 

W. 

48  27  45 

3459 

49  48  55 

3493 

51  10  46 

3387 

52  33  17 

.'»54 

Saturn 

W. 

31  33  19 

9911 

33    5  24 

9898 

34  37  46 

9884 

36  10  25 

9970 

a  Pegasi 

W. 

27  17  20 

3999 

28  29    1 

38B0 

29  42  41 

3777 

30  58    7 

3687 

Mars 

W. 

26  11  51 

3068 

27  40  40 

3053 

29    9  47 

3039 

30  39  12, 

3005 

Aldebamn 

K. 

54    9  34 

9994 

52  39  14 

9987 

51    8  45 

9981 

49  38    9 

C975 

18 

Fomalhunt 

W. 

59  34  49 

3911 

61    0  45 

3186 

62  27  11 

3163 

63  54    .1 

3130 

Saturn 

W. 

43  57  57 

9805 

45  32  18 

9799 

47    6  57 

9779 

48  41  53 

9760 

Mars 

W. 

38  10  35 

9956 

39  41  43 

9943 

41  13    7 

9930 

42  44  48. 

8916 

a  Pesasi 
AldelNiniii 

W. 

37  36  32 

3353 

38  59  42 

3304 

40  23  49 

3958 

41  48  50 

3915 

E. 

42    3  31 

9956 

40  32  23 

9954 

39    1  13 

9955 

37  30    4 

9057 

Pollux 

E. 

83  56  41 

9796 

82  22    8 

9785 

80  47  20 

9779 

79  12  16 

9760 

19 

Fomalhaut 

W. 

71  15  15 

3036 

72  44  43 

3018 

74  14  33 

3001 

75  44  45 

0064 

Saturn 

W. 

56  40  46 

9701 

58  17  24 

9689 

59  54  18 

9677 

61  31  29 

9064 

1 

Mars 

W. 

50  27  30 

9850 

52    0  53 

9838 

53  34  32 

9895 

55    8  28 

9611 

i 

fx  Ppgnsi 

W. 

49    5  26 

3043 

50  34  45 

3014 

52    4  40 

9988 

53  35    8, 

9909 

Pollux 

E. 

71  12  50 

9096 

69  36    8 

9687 

67  59  10 

9675 

66  21  56 

9063 

!  Regulus 

E. 

108    5  46 

9688 

106  28  50 

9676 

104  51  38 

9663 

103  14    9 

9690 

20     Fornalhaiu 

W. 

83  20  45 

9909 

84  52  52 

9896 

86  25  16 

9884 

87  57  55 

9873 

Saturn 

W. 

69  41  a3 

9604 

71  20  22 

9603 

72  59  27 

9589 

74  38  47 

9571 

Mars 

W. 

63    2  14 

9750 

64  37  47 

9738 

66  13  36 

9797 

67  49  40 

S716 

. 
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GBEENWIOH  MEAN  TIME. 

1 
1 

1 

LUKAB  DIBTANOFi;. 

Sttt's  Nhda 

P.L. 

P.L. 

P.L. 

P.L. 

13 

■Bd 

Midnigbt 

of 

XVii. 

of 

XV 1  lib- 

of 

XXP>. 

of 

FMltlOD. 

o 

DifL 

Biff. 

Dlff. 

Dur. 

S05 

W. 

100  54  25 

3476 

loS  15  16 

3474 

108  36    9 

3479 

I0I57    4 

3471 

Jupiter 

W. 

59    7  49 

3150 

60  34  47 

3157 

62    1  48 

9155 

63  28  51 

3153 

1 

Venus 

w. 

55  40    0 

3600 

57    0  17 

3505 

58  20  3^ 

3503 

59  40  57 

8501 

a  Aquil» 

w. 

42  25    3 

5019 

43  21  49 

4006 

44  20    0 

4805 

45  19  32 

4715 

«i  Anetis 

E. 

63  38  53 

30S3 

62  10  a5 

3009 

60  42  16 

3001 

59  13  56 

3000 

14    Son 

W. 

111  42  23 

3453 

113    3  40 

3448 

114  25    2 

3443 

115  46  30 

3488 

Jupiter 

W. 

70  45    2 

3133 

72  12  31 

3198 

73  40    7 

3193 

75    7  49 

8117 

Venus 

W. 

^6  23  34 

3480 

67  44  20 

3474 

69    5  13 

3460 

70  26  12 

3469 

a  Aquiln 

W. 

50  34  40 

4359 

51  40  45 

4983 

52  47  44 

4930 

53  55  33 

4188 

a  Anetis 

E. 

51  51  42 

3078 

50  23    5 

3074 

48  54  24 

3070 

47  25  38 

3066 

Aldebaran 

E. 

83  47    0 

3191 

82  19  16 

3116 

80  51  26 

3119 

79  23  31 

3107 

15    Son 

W. 

122  35  3G 

3409 

123  57  50 

3306 

125  20  12 

3387 

126  42  43 

3378 

'  Jupiter 

W. 

82  28  16 

3089 

83  56  48 

3orj 

a5  25  30 

3066 

86  54  23 

3096 

Venus 

w. 

77  13    8 

3493 

78  34  58 

3414 

79  56  59 

3406 

81  19  10 

3386 

a  AquilfB 

w. 

59  45  55 

3973 

60  58    1 

9037 

62  10  43 

3903 

63  24    0 

3880 

a  Arietis 

E. 

40    0  29 

3043 

38  31  10 

3030 

37    1  45 

3034 

35  32  14 

3030 

'  Aldebaran 

E. 

72    2  17 

3078 

70  33  40 

3071 

69    4  55 

3005 

67  36    2 

3068 

16     Soir 

W. 

133  37  55 

3339 

135    1  29 

3399 

136  25  15 

3313 

137  49  12 

3303  , 

'  Jupiter 

W. 

94  21  37 

30O8 

95  51  40 

9907 

97  21  57 

9986 

98  52  27 

987S  1 

Venus 

W. 

88  12  59 

3341 

89  36  23 

3330 

91    0    0 

3316 

92  23  51 

3306 

,  n  AquUce 

W. 

69  38  25 

3795 

70  54  46 

3700 

72  11  33 

3676 

73  28  46 

3063 

1  Saturn 

W. 

25  27  56 

S067 

26  58  50 

9053 

28  30    2 

9930 

30    1  32 

9096 

'  Aldebaran 

E. 

60    9  28 

3099 

58  39  43 

3015 

57    9  49 

3008 

55  39  46 

3001 

17    Jupiter 

W. 

106  28  27 

9918 

108    0  23 

9006 

109  32  34 

9804 

111    5    0 

9889 

Venus 

W. 

99  26  39 

3949 

100  51  58 

■SBRf 

102  17  33 

3916 

103  43  23 

3909 

a  Aquil» 

W. 

80    0  44 

3550 

81  20  13 

3539 

82  40    2 

3515 

84    0  10 

3480 

Fomalbaut 

w. 

53  56  26 

3393 

55  20  11 

3993 

56  44  31 

3966 

58    9  24 

3937 

Saturn 

w. 

37  43  22 

9857 

39  16  36 

9845 

40  50    6 

9831 

42  23  53 

9818 

a  Pegasi 

w. 

32  15    8 

3606 

33  33  36 

3533 

34  53  24 

3468 

36  14  24 

3406 

1 

Mars 

w. 

32    8  54 

3011 

33  38  53 

9097 

35    9  10 

9963 

36  39  44 

9969 

Aldebaran 

E. 

48    7  25 

996B 

46  36  34 

9066 

45    5  38 

9969 

43  34  37 

9968 

,  16 

Fomalbaut 

W. 

65  21  27 

3117 

66  49  16 

3096 

68  17  31 

3075 

69  46  11 

3066 

Saturn 

W. 

50  17    5 

9753 

51  52  34 

9740 

53  28  21 

9797 

55    4  25 

9714 

Mara 

W. 

44  16  47 

3903 

45  49    2 

9680 

47  21  35 

9876 

48  54  24 

9863 

aPegasi 
Aldebanm 

W. 

43  14  41 

3176 

44  41  19 

3140 

46    8  40 

3106 

47  36  43 

3073 

£. 

35  58  57 

9961 

34  27  55 

9968 

32  57    2 

9077 

31  26  21 

9900 

Pollux 

E. 

77  36  55 

9747 

76    1  18 

9736 

74  25  25 

9793 

72  49  16 

9710 

19 

Fomalbaut 

W. 

77  15  18 

9968 

78  46  11 

9058 

80  17  24 

9838 

81  48  55 

9983 

Satuni 

W. 

63    8  57 

9668 

64  46  42 

9640 

66  24  43 

9096 

68    3    0 

9616 

Mara 

W. 

56  42  41 

9799 

58  17  10 

9787 

59  51  55 

9775 

61  26  56 

9789 

1 

aPegasi 

W. 

55    6    ^ 

9938 

56  37  40 

9915 

58    9  40 

9883 

59  42    8 

9673  > 

PoUux 

E. 

64  44  27 

9661 

63    6  41 

9640 

61  28  40 

9090 

59  50  24 

9617 

Rqplus 

E. 

101  36  24 

9640 

99  58  23 

9698 

98  20    6 

9616 

96  41  33 

9604 

'20 

Fomalbaut 

W. 

89  30  49 
76  18  22 

9609 

91    3  57 

9861 

92  :^  19 

9848 

94  10  53 

9833 

Saturn 

W. 

9500 

77  58  12 

9648 

79  :)8  18 

9538 

81  18  38 

9598  , 

Mare 

W. 

69  25  59 

9704 

71    2  33 

9603 

72  39  22 

9083 

74  16  25 

9639! 
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LUNAR  DISTAKCE8. 

20 

Star's  Name 
and 

POHitiOD. 

Koon. 

P.L. 

of 
Diff. 

8859 
9606 
SS93 

mil 

P.L. 

of 

Diir. 

Vlh. 

P.L. 

of 
Diff. 

IXh. 

P.L. 

of 

Diir. 

a  Pegaei 

Pollux 

Regiiliis 

w. 

E. 
E. 

O           /        // 

61  15    2 
58  11  52 
95    2  44 

O             1          H 

62  48  22 
56  33    5 
93  23  39 

9833 
9565 
9569 

64  22    7 
54  54    3 
91  44  19 

9815 
9585 
9570 

65  56  15 
53  14  47 
90    4  43 

9706 
9574 
9559 

21 

t 

I 

FoiTiaUiMiit 

Satunj 

Mars 

a  Pegasi 

a  Arietis 

Pollux 

Regulus 

W. 

W. 

W. 

W. 

W. 

E. 

E. 

95  44  38 
82  59  12 
75  53  42 
73  52  19 
30  35  2:) 
44  54  58 
81  43    1 

S»5 

3518 

86ee 

S575 
8S87 
S507 

97  18  34 
84  40    0 
77  31  13 
75  28  30 
32  14  52 
43  14  22 
80    1  57 

9816 
9509 
9668 
9709 
9560 
9516 
9497 

98  52  39 
86  21     1 
79    8  57 

77  4  58 
33  54  42 
41  33  34 

78  20  40 

9(<11 
9499 
9649 
9896 
9545 
9510 
9467 

100  26  52 
88    2  16 
80  46  55 
78  41  43 
35  34  53 
39  52  34 
76  39    9 

9605 

9480 
9633 
9864 
9531 
9509 
9479 

22 

a  Arietis 

Pollux 

ReguluH 

W. 

E. 

E. 

44    0  17 
31  25  10 

68    8  27 

9479 
9479 
943S 

45  42    9 
29  43  18 
66  25  43 

9469 
9460 

9498 

47  24  15 
28    1  21 
64  42  48 

9453 
9466 
9490 

49    6  34 
26  19  20 
62  59  42 

62  51  56 

32  14  48 

49    9  15 

103  11  21 

9444 
9465 
9413 

23 

a  Arietis 
Aldebaraii 
Reeulus 
Spica 

W. 
W. 
E. 
E. 

57  41    8 

27  23  40 

54  21  46 

108  23  40 

9405 
9799 
9381 
9364 

59  24  a5 

28  59  50 

52  37  44 

106  39  42 

• 

9990 
9661 
9375 

9378 

61    8  11 

30  36  55 

50  53  33 

104  55  35 

9303 
9646 
9370 
9373 

9387 
9615 
9364 

9367 

24 

a  Arietis 

Aldebaniii 

Regulus 

Spica 

Sun 

W. 

W. 

E. 

E. 

E. 

71  32  41 
40  33    4 
40  25  59 
94  28  23 
134  30  37 

9389 
9510 
9343 
9345 
9701 

73  17  11 
42  14    4 
38  41    2 
92  43  29 
132  53  58 

9356 
9495 
9339 
9341 
9695 

75    1  46 
43  55  24 
36  55  59 
90  58  29 
131  17  12 

9354 
9469 
9335 
9337 
9690 

76  46  27 
45  37    3 
35  10  51 
89  13  24 
129  40  19 

9350 
*94T0 
9339 
9334 
9065 

S5 

a  Arietis 

Aldeboran 

Spica 

Suit 

W. 
W. 
E. 
E. 

65  31    6 

54    8  58 

80  26  53 

121  34  23 

9335 
9496 
9391 
9666 

87  16  14 

55  51  56 

78  41  24 

119  56  57 

9333 
9410 
9316 
9663 

89    1  25 

57  35    4 

76  55  51 

118  19  26 

9331 
9413 
9316 
9660 

90  46  39 

59  18  20 

75  10  15 

116  41  52 

9330 
9408 
9315 

9657 

26 

Aldebaran 
Pollux 
Spica 
Sun 

W. 
W. 
E. 
E. 

67  56  24 

24  54  22 

66  21  42 

108  33  13 

9387 
93S6 
9308 
9647 

69  40  17 

2639    1 

64  35  54 

106  55  22 

9384 

9346 
9307 
9646 

71  24  14 

28  23  50 

62  50    5 

105  17  29 

9389 
9343 
9307 
9645 

73    8  14 

30    8  47 

61    4  15 

103  39  35 

9380 
9336 

9306 
9643 

27 

Aldebaran 
Pollux 

Spica 

Suic 

W. 
W. 
E. 
E. 

81  48  55 
38  54  57 
52  14  56 
95  29  46 

9373 
9394 
9306 
9640 

83  33    8 
40  40  22 
5029    4 
98  51  46 

9373 
9399 
9305 
9M1 

85  17  22 
42  25  50 
48  43  12 
92  13  47 

9373 
9390 
9306 
9641 

87    1  36 
44  II  20 
46  57  21 

90  35  48 

1 
9379 

93S0   \ 

9306 

9641 

28 

Pollux 
Spica 

Suif 

W, 

E. 

E. 

52  59    4 
38    8  20 
82  25  58 

9317 
9311 
9644 

54  44  38 
36  22  37 

80  48    3 

9317 
9313 
9645 

56  30  12 
34  36  56 

79  10    9 

9318 
9315 
9646 

58  15  45 
32  51  18 
77  32  17 

9310 
8316 
9648 

29 

Pollux 
Regulus 

Suif 

W. 
W. 
E. 

67    3  11 
30    4  33 
69  23  30 

9394 

9314 
9657 

68  48  35 
31  50  12 
67  45  52 

9996 
9316 
9000 

70  33  57 
33  35  48 

66    8  18 

9396 
9318 
9063 

72  19  16 
35  21  21 

64  30  48 

9930 
9CB)0 

tMUW 

wOOO 

30 

Pollux 
Regulus 

SUK 

W. 
W. 
E. 

81     5    3 
44    8  17 
56  24  18 

9349 
9333 

9663 

82  50    1 
45  53  29 
54  47  15 

S345 
9336 

9667 

84  34  55 
47  38  36 
53  10  18 

9946 
9330 
9699 

86  19  44 
49  23  38 
51  33  27 

S3S3 
8343 
9606 

XTIII. 
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1 
1 

LUNAR  DIRTANCES. 

1 

1 

1 

c 

"^4         Star's  Nan 

!• 

P.L. 

P.L 

P.L. 

P.L. 

3  6                 and 

Midniirht. 

of 

XVb. 

of 

XVlllh 

of 

XXlh. 

of     ' 

1 

PfMitiOD. 

^ 

mm 

Diff. 

Biff 

DUL 

9736 

20  ' 

a  Peiraai 

w. 

O           1         It 

67  30  46 

9781 

69    5  39 

9765 

O           1        II 

70  40  53 

9750 

72  16  27 

;  Pollux 

E. 

51  35  16 

8564 

49.  55  31 

9554 

48  15  33 

9545 

46  35  22 

9536  1 

RpglllUH 

E. 

88  24  52 

9548 

86  44  46 

9538 

85    4  26 

9597 

83  23  51 

9617  1 

21     Fomalhaut 

W. 

102    1  13 

9801 

103  35  40 

97»7 

105  10  12 

9794 

106  44  48 

9799  1 

1  Saturn 

W. 

89  43  44, 

9481 

91  25  24 

9479 

98    7  17 

9463 

94  49  22 

9456  i 

!  Mare 

W. 

82  25    5, 

9094 

84    3  28 

9615 

85  42    3 

9006 

87  20  50 

9907 

'  a  Pe^i 
a  Anetis 

W. 

80  18  44 

9673 

61  56    0 

9663 

83  33  30 

9653 

85  11  13 

9643  , 

W. 

37  15  23> 

9518 

38  56  11 

9505 

40  37  17 

9494 

42  18  39 

9469  ! 

;  Pollux 

E. 

38  11  24* 

9495 

:)6  30    4 

9468 

34  48  34 

9489 

33    6  56 

Regulua 

E. 

74  57  26 

9470 

73  15  30 

9460 

71  33  21 

9459 

69  51    ^ 

9443 

•22 

a  Arietia 

W. 

50  49    6 

9436 

52  31  50 

9496 

54  14  45 

9490 

56  57  51 

•     9419 

1  Pollux 

E. 

24  37  18 

9466 

22  55  16 

9468 

21  13  18 

9473 

19  31  27 

>     9461 

'  Regulua 

E. 

61  16  26 

9406 

5933    0 

9400 

57  49  25 

9303 

56    5  40 

9307 

23    a  Arietia 

W. 

64  35  50 

9381 

66  19  52 

9376 

68    4     1 

9371 

69  48  18 

9966  ! 

Aldebaran 

W. 

33  53  22 

9588 

a5  32  33 

9565 

37  12  16 

9545 

38  52  27 

9596  ' 

Rejpilua 
Spica 

E. 

47  24  49 

9369 

45  40  16 

9355 

43  55  37 

9350 

42  10  51 

3346 

E. 

101  26  59 

9369 

99  42  30 

9357 

97  57  54 

9353 

96  13  12 

9348 

U  '  a  Arieda 

W. 

78  31  14 

9346 

80  16    6 

9344 

82    1    2 

9341 

83  46    2 

9336 

;  Aldebaran 

W. 

47  18  58 

9459 

49    1    9 

9450 

50  43  33 

9441 

52  26  10 

9433  . 

'  Re^lua 
Spica 

E. 

33  25  38 

9399 

31  40  21 

9396 

29  54  59 

9394 

28    934 

9391 

E. 

87  28  14 

9331 

a5  43    0 

9398 

83  57  41 

9396 

82  12  19 

9393 

1  Suif 

E. 

128    3  19 

9681 

126  26  13 

9677 

124  49    2 

9679 

123  11  45 

9669 

25     a  Arietia 

W. 

92  31  55 

9398 

94  17  14 

3396 

96    2  35 

9395 

97  47  58 

9394  , 

Aldebaran 

W. 

61     1  44 

9403 

62  45  15 

9396 

64  28  52 

9304 

66  12  a5 

9300 

Spica 

E. 

73  24  37 

9313 

71  38  56 

9911 

69  53  13 

9310 

68    7  28 

9300 

805 

E. 

115    4  14 

9665 

113  26  33 

9069 

111  48  49 

9650 

110  11     2 

9649 

26     Aldebaran 

W. 

74  52  18 

9378 

76  36  24 

9376 

78  20  33 

9975 

80    4  43 

9974 

Pollnx 

W. 

31  53  51 

9334 

33  39     1 

9331 

35  24  16 

9388 

37    935 

9996 

spica 

E. 

59  18  24 

9306 

57  32  33 

9905 

55  46  41 

9306 

54    0  49 

9304 

Sen 

E. 

102    1  39 

U643 

100  23  42 

9649 

96  45  44 

9641 

97    7  45 

9641 

27 

AMebarmi 

W. 

88  45  51 

9373 

90  30    5 

9373 

92  14  19 

9374 

9:)  58  31 

9376 

Pollux 

W. 

45  56  51 

9319 

47  42  23 

9316 

49  27  56 

9317 

51  13  30 

9317 

Spica 

E. 

45  11  30 

9907 

43  25  40 

9308 

41  39  52 

9309 

39  54    5 

9910 

Soif 

E. 

86  57  49 

9641 

87  19  50 

9649 

85  41  52 

9643 

84    35^ 

9643 

28 

Pollux 

W. 

60    1  17 

9390 

61  46  48 

9391 

63  32  17 

9399 

65  17  45 

9393 

1  Spica 

E. 

31    5  4^ 

9319 

29  20  1^ 

9399 

27  34  42 

9395 

25  49  19 

9399   ' 

SUH 

1 

E. 

75  54  27 

9649 

74  16  39 

9651 

72  38  53 

9853 

71     1  10 

9006 

29    Pollux 

W. 

74    4  32 

9339 

75  49  45 

9334 

77  34  55 

9337 

7920    1 

9399 

Reguhirt 

W. 

37    6  51 

9399 

38  52  18 

9395 

40  37  41 

9397 

42  23     1 

9330 

Suit 

E. 

62  53  21 

9608 

61  15  58 

9679 

59  38  40 

9675 

58    1  26 

9679   ' 

90 

Poiiox 

W. 

88    4  27 

9356 

89  49    5 

9359 

91  33  38 

«964 

93  18    5 

9366 

Regnlua 

w. 

51    8  35 

9347 

.52  53  26 

9950 

54  38  12 

9355 

56  22  52 

9396 

Sim 

E. 

49  56  42 

9701 

48  20    4 

9T07 

46  43  34 

9713 

45    7  12 

9719 
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DECEMBER,  1877. 


1. 


AT  GEEENWICH  APPABENT  NOON. 


■ 

• 

5 

I 

g 

^ 

1 

9 

s 

s 

•S 

«4 

«M 

e 

o 

>. 

>. 

& 

1 

Sat. 

Sun, 

2 

Mon. 

3 

Tucs. 

4 

Wed. 

5 

Thur. 

6 

Frid. 

7 

Sat. 

8 

Sun, 

9 

Mon. 

10 

Tues. 

11 

Wed. 

12 

'i'hur. 

13 

Frid. 

14 

Sat. 

15 

Sun. 

16 

Mon. 

17 

Tiies. 

18 

Wed. 

19 

Tliur. 

20 

Frid. 

21 

Sat. 

22 

Sun, 

23 

Mon. 

24 

Tues. 

25 

Wed. 

26 

Thur. 

27 

Frid. 

28 

Sat. 

29 

Sim. 

30 

Mon. 

31 

THE  SUN'S 


Apparent 
Right  A  ncensioii. 


h      tn       8 

16  31  4.31 
16  35  24.18 
16  39  44.67 

16  44  5.75 
16  48  27.40 
16  52  49.60 

16  57  12.32 

17  1  35.52 
17  5  59.16 

17  10  23.21 
17  14  47.64 
17  19  12.^^ 

17  23  37.50 
17  28  2.88 
17  32  28.52 

17  36  54.39 
17  41  20.45 
17  45  46.66 

17  50  13.00 
17  54  39.45 

17  59  5.97 

18  3  32.53 
18  7  59.10 
18  12  25.66 

18  16  52.17 
18  21  18.59 
18  25  44.90 

18  30  11.06 
18  34  37.04 
18  39  2.80 
18  43  28.3i: 


Diff.  for 
1  hoar. 


ft 

0.813 
0.841 
0.866 

0.890 
0.913 
0.935 

0.955 
0.975 
0.992 

.009 
.024 
.039 

.051 
.063 
.073 


.081 
.089 
.095 

.099 
.103 
.105 

.107 
.106 
.105 

.102 
.098 
.092 

.086 
.078 
.069 
.058 


Tues.  .32:  18  47  53.54   ii.046 


Apporeni 
DeeUnatioD. 


S.2f53'     L6-2*i99 


Diff.  for 
1  hoar. 


22  1  59.7 
22  10  31.9 

22  18  38.3 
22  26  18.7 
22  33  32.7 

22  40  20.3 
22  46  41.1 
22  52  34.8 

22  58     1.4 

23  3  0.8 
23    7  82.7 

23  11  37.1 
23  15  13.7 
23  18  22.2 

23  21  3.0 
23  23  15.7 
23  25    0.3 

23  26  16.7 
23  27  5.0 
23  27  25.0 


21.87 
20.80 

19.72 
18.63 
17.53 

16.42 
15.30 
14.17 

13.04 
11.90 
10.76 

9.61 
8.45 
7.29 

6.12 
4.94 
3.77 

2.60 
f.42 

k  0.24 


6+ 


23  27  16. 
23  26  39.9 
23  25  350 

23  24  1.8 
23  22  0.5 
23  19  30.9 

23  16  33.OI 

23  13    7.1 

23  9  13.2 

23  4  51.5 

S.23    0    2.0 


0.94 
2.12 
3.29 

4.47 
5.64 
6.82 

7.99 

9.16 

10.32 

U.49 


+12.64 


Semi- 
dlameter. 


6  16.05 
6  16.19 
6  16.33 

6  16.46 
6  16.59 
6  16.72 

6  16.85 
6  16.97 
6  17.09 

6  17.21 
6  17.32 
6  17.43 

6  17.53 
6  17.63 
6  17.72 

6  17.81 
6  17.89 
6  17.97 

6  18.04 
6  18.10 
6  18.16 

6  18.21 
6  18.25 
6  18.29 

6  18.32 
6  18.35 
6  18.37 

6  18.38 
6  18.39 
6  18.40 
6  18.40 

6  18.40 


StdercAl 

Time 

of  the 

Benii* 

diamefcer 

IMMaing 

the 
Merid* 

iMI. 


70.34 
70.42 
70.50 

70.58 
70.66 
70.73 

70.80 
70.86 
70.92 

70.98 
71.03 
71.08 

71.12 
71.16 
71.19 

71.22 
71.25 
71.27 

71.29 
71.30 
71.31 

71.31 
71.31 
71.30 

71.29 
71.27 
71.25 

71.23 
71.20 
71.17 
71.14 

71.10 


BqnetioBof 

Tfnie, 

tote 
tubtnuttd 

from 


add$d  to 

AppoTtni 

Tim€. 


DUTfor 
1  boar. 


m      e 

10  41.28 

10  18.03 

9  54.17 

9  29.71 
9  4.69 
8  39.12 

8  13.03 
7  46.45 
7  19.45 

6  52.04 
6  24.25 
5  56.14 

5  27.64 

4  58.88 
4  29.89 

4  0.67 
3  81.25 
3    1.67 

2  31.97 
2  2.17 
132.29 

1  2.37 
0  32.48 
0    2.51 


0.955 
0.9B2 
1.007 


.031 
.054 
.076 

.096 
.116 
.133 

.160 
.165 

.180 

.192 
.204 
.214 


0  27.35 
0  57.13 
126.80 

156.1 
2  25.6( 

2  54.79i 

3  23.65 

I 
3  52.25.  1.186 


.229 
.235 

.239 
.243 
.245 

.247 
.246 
.245 

.242 
.238 
.232 

.226 

.218, 

.209 

.198 


Note. — ^Heen  Time  of  the  Seniidiameter  fMuaing  nay  be  found  by  eubtnusting  0>.19  fnmi  the  Sideteel  Time. 

—  prefixed  to  the  hourly  change  of  declination,  indloatee  that  aouth  deollnatioiM  are  inoreaaingi 

+  indloatee  that  south  deolinatione  are  deoreaaing. 


II 


DECEMBER,  1877. 


201 
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> 


e 

I 


Sat. 

Sun. 

Mod. 


Thur. 


Tliur. 
Prid. 


Mon. 
Tueff. 


Sat 

Sftn» 
Mon. 


Krid. 
Sal* 


Moil 
Ttie*. 


ST 


I 

2 
3 


Wed.       5 


6 


Prid.  i  7 

Sat.  8 

Stifi.  9 

Mon.  10 

Tue«.  I  1 1 

Wed.  '  12 


13 
14 
15 

16 
17 
18 


Wed.  19 
Thur.  !  20 
Prid.      21 


22 
23 
24 


Tues.  25 
Wed.  .  26 
riiur.    27 


28 
29 
80 
31 

32 


THE  SUN'S 


AppnmU 
Ri|{lit  AaoemiloD. 


h     m       « 

6  31  6.25 
6  35  26.06 
6  39  46.48 

6  44  7.49 
6  48  29.07 
6  52  51.20 

6  57  13.83 

7  1  36.96 
7  6  0.52 

7  10  24.49 
7  14  48.83 
7  19  13.53 

7  23  38.53 
7  28  3.83 
7  32  29.38 

7  36  55.16 
7  41  21.13 
7  45  47.25 

7  50  13.49 
7  54  39.85 

7  59     6.28 

8  3  32.75 
8  7  59.23 
8  12  25.70 

8  16  52.11 
8  21  18.44 
8  25  44.66 

8  30  10.73 
8  34  36.62 
8  39  2.29 
8  43  27.71 


18  47  52.85 


Ditr.  for 
llioar. 


8 

0.811 

0.838 
0.863 

0.887 
0.910 
0.932 

0.952 
0.972 
0.989 

1.006 
.021 
.036 

.048 
.060 
.070 

.078 
.085 
.091 


.095 
.099 
.101 

.103 
.102 
.101 

.098 
.094 
.088 

.082 
.074 
.065 
.054 


11.042 


Apparent 
OecliDatioa. 


It 


S.21  53  6. 
22  2  3.5 
22  10  35.4 

22  18  41.5 
22  26  21.6 
22  33  35.3 

22  40  22.6 
22  46  43.1 
22  52  36.6i 

22  58  3.0 

23  3  2.1 
23  7  33.8 

23  11  38.0 
23  15  14.4 
23  18  22.8 


0-22 


23  21  3.4  6.11 


Dlff.ror 
Iboar. 


.91 
21.86 
90.79 

19.71 
18.62 
17.52 

16.41 
15.29 
14.16 

13.03 
11.89 
10.75 

9.60 
8.44 
7.28 


23  23  16.0 

23  25  0.5 

23  26  16.9 

23  27  5.1 


4.94 
3.77 

2.60 
1.42 


23  27  25.0-  0.24 


23  27  16.6+0  94 
23  26  39.9J  2.12 
23  25  35.0     3.29 


23  24  1.9  4.47 

23  22  0.6  5.64 

23  19  31.0  6.82 

23  16  83.3  7.99 

23  13  7.5  9.16 

23  9  ia7  10.32 

23  4  52.1  11.48 

S.28  0  2  8-1-12.63 


SqiiAttonof 
Time, 

Utb€ 
ftftdt^  to 


auhtnettd 

Mean 

Time. 


m       « 

10  41.11 

10  17.86 

9  54.00 

9  29.55 
9    4.53 

8  88.95 

8  12.88 
7  46.31 
7  19.31 

6  51.90 
6  24. 12 
5  55.97 

5  27.53 
4  58.79 
4  29.80 

4  0.58 
3  31.17 
3    1.60 

2  31.92 
2  2.12 
1  32.25 

1  2.34 
0  32.42 
0    2.51 


0  27.34 

0  57.11 

1  26.77 

1  56.28 

2  25.61 

2  54.73 

3  23.59 


Diff.for 
Ihour. 


0.958 
0.982 
1.007 


.031 
.054 
.076 

.096 
.116 
.133 

.160 
.165 
.180 

.192 
.204 
.214 


.229 
.235 

.239 
.243 
.245 

.247 
.246 
.245 

.242 
.238 
.232 

.226 
.218 
.209 
.198 


3  52.171  1.166 


NOTK. — TIm  8«midtain«t«r  for  M a«a  Noon  maj  bt  mniniwl  the  tame  m  tbet  for  Appeient  Nooo. 


Sidenal 

Time 

or 

Right  AaeeoiloB 

of 

Meanhnn. 


B     m       • 

6  41  47.36 
6  45  43.92 
6  49  40.48 

6  53  37.04 

6  57  83.60 

7  1  80.15 

7  5  26.71 
7  9  23.27 
7  13  19.83 

7  17  16.39 
7  21  12.95 
7  25  9.50 

7  29  6.06 
7  38  2.62 
7  36  59.18 

7  40  55.74 
7  44  52.30 

7  48  48.85 

7  52  45.41 

7  56  41.97 

8  0  88.53 

8  4  35.09 
8  8  31.65 
8  12  28.21 

8  16  24.77 
8  20  21.33 
8  24  17.89 

8  28  14.45 

8  32  11.01 

8  36  7.56 

8  40  4.12 


18  44    0.68 


DIff.  for  I  hour. 
+9*.8565 
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a 

o 

« 


17 

18 


I 

o 


1  1335 

2  336 

3  337 

838 

5  |339 

6  340 


7 
8 
9 

10 
11 
12 

13 
14 

15  349 

16  350 


341 
342 
343 

344 
345 
346 

347 
348 


351 
352 


19  353 

20  i354 

21  !355 


22  356 

23  357 

24  358 

25  359 

26  360 

27  361 


28  362 

29  363 

30  364 

31  365 

32  366 


THE  SUN'S 


True  LONGITUDE. 


249  27  32.8 

250  28  26.7 

251  29  21.9 

252  30  18.3 

253  31   15.7 

254  32  14.2 

255  33  13.7 

256  34  13.9 

257  35  14.7 

258  36  16.1 

259  37  18.1 

260  38  20.6 

261  39  23.6 

262  40  27.0 

263  41  30.8 

264  42  35.0 

265  43  39.6 

266  44  44.5 

267  45  49.8 

268  46  55.5 

269  48     1.7 

270  49    8.5 

271  50  15.8 

272  51  23.7 

273  52  32.1 

274  53  41.0 

275  54  50.3 

276  56    0.1 

277  57  10.4 

278  58  21.1 

279  59  32.1 


280  60  43.3     59  42.6 


?J 


26  38.1 

27  31.8 

28  26.8 

29  23.0 
SO  20.2 

31  18.5 

32  17.8 

33  17.9 

34  18.5 

35  19.7 

36  21.5 

37  23.8 

38  26.6 

39  29.8 

40  33.4 

41  37.4 

42  41.8 

43  46.6 

44  51.7 

45  57.2 

47  3.2 

48  9.8 

49  16.9 

50  24.6 

51  32.8 

52  41.5 

53  50.6 

55  0.2 

56  10.3 
67  20.8 
58  31.6 


Diir.  for 
1  honr. 


52.^ 
52.27 
52.32 

52.37 
52.42 
52.46 

52.49 
52.52 
52.55 

52.57 
52.59 
52.61 

52.63 
52.65 
52.67 

52.68 
52.70 
52.71 

52.73 
52.75 
62.77 

52.79 
52.81 
52.84 

52.86 
52.88 
52.90 

52.92 
52.94 
52.95 
52.96 


152.97 


LATITUDE 


// 


-0.94 
1.01 
1.03 

1.04 
1.00 
6.95 

0.86 
0.76 
0.64 

0.51 
0.37 
0.24 

0.13 
-0.02 
-h0.05 

0.10 
0.10 
0.10 

+0.04 

-0.02 

0.12 

0.22 
0.35 
0.48 

0.62 
0.73 
0.83 

0.92 
0.97 
1.01 
1.01 

-0.97 


Logarithm 

of  the 

Radias  Vector 

of  the 

Earth. 


9.9937056 
.9936422 
.9935802 

.9935197 
.9934605 
.9934027 

.9933463 
.9932914 
.9932381 

.9931865 
.9931368 
.9930890 

.9930433 
.9929998 
.9929586 

.9929199 
.9928838 
.9928505 

.9928199 
.9927921 
.9927671 

.9927449 
.9927254 
.9927086 

.9926944 
.9926828 
.9926737 

.9926668 
.9926620 
.9926593 
.9926585 

9.9926595 


Dili:  for 
1  hoar. ' 


-26.7 
26.1 
25.5 

24.9 
24.3 
23.8 

23.2 
22.5 
21.8 

21.1 
20.3 
19.4 

18.6 
17.7 
16.7 

15.6 
14.5 
13.3 

12.2 

11.0 

9.9 

8.7 
7.6 
6.5 

5.4 
4.3 
3.3 

2.4 

1.5 

-0.7 

0.0 

+  0.8 


of 
Sidereal  Ob. 


n     m       a 

7  17  0.88 
7  13  4.92 
7     9     9.01 

7  5  13.10 
7  1  17.20 
6  57  2L29 

6  53  25.38 
6  49  29.46 
6  45  3a54 

6  41  37.63 
6  37  41.72 
6  33  45.81 

6  29  49.90 
6  25  5a99 
6  21  58.08 

6  18  2.16 
6  14  6.25 
6  10  10.34 

6  6  14.48 
6  2  18.51 
5  58  22.59 

5  54  26.68 
5  50  30.77  I 
5  46  84.85 

5  42  38.94 
5  38  43.08 
5  34  47.12 

5  30  51.20 
5  26  55.29 
5  22  59.38 
5  19     3.47 

5  15    7.55 


Hon  t  A  oorteqiooda  to  the  irui  etpiiiioz  of  the  date,  A'  to  the  m<an  eqniiiox  of  January  Od. 


DHL  for  1  boor. 
— 9*.8»6 
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GREENWICH  MEAN  TIME. 

r 

d 

a 

THE 

MOON'S 

• 

9 

c 

a 

*^ 
1 

2 
3 

■  BMIDIABBTBR. 

HORIXOKTAL 

PARALLAX. 

■  BRlDlAir  FAllAOB. 

AOX. 

Noim, 

Midnight 

Noon. 

Diir.  for 
Ihoor. 

Midnight.    \^l^ 

J>m.  for 
Ihoar. 

1 

Noon. 

16    0.9 
15  55.2 
15  48.0 

15  58.3 
15  51.8 
15  43.9 

58  40.1 
58  19.1 
57  52.6 

u 

-0.76 
0.99 
1.21 

58  36.3 
58     6.5 
57  37.5 

-0.88 
l.II 
1.30 

h      m 

21  33.0 

22  27.0 

23  23.4 

m 
2.19 

2.31 

2.39 

d 

26.1 
27.1 
28.1 

4 
5 
6 

15  39.5 
15  30.1 
15  20.3 

15  34.9 
15  25.2 
15  15.5 

57  21.4 
56  46.9 
56  11.0 

1.38 
1.48 
J. 49 

57    4.5 
56  29.0 
55  53.3 

1.44 
1.60 
1.45 

6 

0  20.9 

1  17.5 

2.39 
2.31 

29.1 
0.6  1 
1.6  1 

7 
8 
9 

15  10.8 
15     2.4 
14  55.5 

15     6.5 
14  58.7 
14  52.8 

55  36.2 
55    5.0 
54  39.6 

1.39 
1.20 
0.91 

55  20.0 
54  51.4 
54  29.8 

1.30 
1.06 
0.73 

2  11.4 

3  1.6 
3  47.9 

2.17 
2.00 
1.85 

2.6  ; 

3.6 

4.6 

10 
11 
12 

14  50.7 
14  48.4 
14  49.0 

14  49.2 
14  48.3 
14  50.3 

54  22.1 
54  13.8 

54  15.7 

0.54 
-0.14 
+0.30 

54  16.7 
54  13.5 
54  20.6 

0.37 
+0.06 
-0.52 

4  30.9 

5  11.5 
5  50.8 

1.73 
1.66 
1.63 

5.6 
6.6 
7.6 

13 

14 
15 

14  52.4 

14  58.6 

15  7.3 

14  55.1 

15  2.7 
15  12.9 

54  28.2 

54  51.0 

55  23.1 

0.74 
1.J5 
1.51 

54  38.4 

55  6.0 
55  ASIA 

0.95 
1.34 
1.65 

6  30.1 

7  10.6 
7  53.4 

1.65 
1.73 
1.85 

8.6 

9.6 

10.6 

16 
17 
18 

15  18.0 
15  30.3 
15  42.9 

15  24.0 
15  36.6 
15  49.0 

56    2.7 

56  47.4 

57  33.9 

1.78 
1.93 
1.92 

56  24.6 

57  10.7 
57  56.6 

1.87 
1.94 
1.86 

8  39.8 

9  309 
10  26.9 

2.03 
2.24 
2.44 

11.6  ! 
12.6 
13.6  , 

19 
20 
21 

15  55.0 

16  5.5 

16  ia7 

16    0.5 
16  10.0 
16  16.6 

58  18.3 

58  57.0 

59  26.8 

1.75 
1.44 

58  38.6 

59  13.2 
59  37.5 

1.62 
1.24 

0.78 

11  27.1 

12  29.3 

13  30.7 

2.67 
2.59 
2.50 

14.6  ' 

15.6 

16.6 

22 
23 
21 

16  18.7 
16  20.6 
16  19.5 

16  20.0 
16  20.3 
16  18.0 

59  45.4 
59  52.2 
59  48.1 

0.53 
+0.05 
-0.37 

59  50.2 
59  51.4 
59  42.5 

+0.28 

-0.17 

0.55 

14  29.1 

15  23.6 

16  14.7 

2.35 
2.19 
2.06 

17.6 
18.6 
19.6 

25 
26 
27 

16  15.9 
16  10.5 
16    4.0 

16  13.4 
16    7.4 
16    0.5 

59  35.0 
59  15.3 
58  51.4 

0.70 
0.92 
1.06 

59  25.8 
59    3.8 
58  38.4 

0.82 
1.00 
1.10 

17     3.4 

17  51.0 

18  39.0 

2.00 
1.96 
2.03 

20.6  1 
21.6 

22.6 

1 

28 
29 
30 
31 

15  56.8 
15  49.3 
15  41.5 
15  33.7 

15  53.1 
15  45.4 
15  37.6 
15  29.8 

58  25.0 
57  57.3 
57  28.9 
57    0.2 

1.13 
1.17 
1.19 
1.20 

58  11.3 
57  43.2 
57  14.6 
56  45.7 

1.16 
1.19 
1.90 
1.91 

19  28.6 

20  20.5 

21  14.9 

22  11.1 

2.11 
2.22 
2.31 
2.35 

1 
23.6 
24.6 
25.6 
26.6 

32 

15  25.8 

15  21.9 

56  31.2 

-1.21 

56  16.7 

-1.20 

23    7.4 

2.34 

27.6 

1 

1 
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GREENWICH  MEAN  TIME. 

1 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

1 

1 

Honr. 

RightAAoeanlon. 

Diff. 
for  tm. 

Declioatioii. 

Diff. 
for  1  m. 

Hour. 

Bight  Asceiiiiioi]. 

Diff. 
forlm. 

DeolinaUon. 

1 

Diff 
forlm. 

SAT 

URD. 

kY  1. 

MONDAY  3. 

1 

1 

b     m      B 

s 

O          t           II 

/» 

b     no      B 

B 

O          f          It 

II 

0 

13  30  18.76 

9.1868 

S.14    9  19.9 

14^88 

0 

15  20    7.93 

9J001 

S.23  35    7.1 

1 

13  32  30.04 

9.1900 

14  23  31.8 

14.158 

1 

15  22  31.45 

9.3938 

23  43  52.0 

8.676 

2 

13  34  41.5() 

9.1939 

14  37  38.9 

lijcm 

2 

15  24  55.19 

9.3975 

23  52  28.2 

8.531 

8 

13  36  53.31 

9.1978 

14  51  41.1 

13.994 

3 

15  27  19.15 

9.4019 

24    0  55.7 

8.383  1 

4 

13  31»    5.30 

9.9018 

15    5  38.2 

13.909 

4 

15  29  43.33 

9.4048 

24    9  14.4 

6.938 

5 

13  41  17.53 

9.9058 

15  19  30.2 

13.tt» 

5 

15  32    7.72 

9.4083 

24  17  24.3 

6.001 

6 

13  43  30.00 

9.9099 

15  33  17.0 

13.736 

6 

15  34  32.32 

9.4116 

24  25  25.3 

7.949  ' 

7 

13  45  42.72 

9J2U0 

15  46  58.5 

13.647 

7 

15  36  57.13 

9.4158 

24  33  17.3 

7.189 

8 

13  47  55.08 

9.9181 

16    0  34.6 

13J»7 

8 

15  39  22.14 

9.4184 

24  41    0.3 

7.649  1 

9 

13  50    8.89 

9.9«0 

16  14    5.3 

]3«465 

9 

15  41  47.34 

9.4910 

24  48  34.3 

7.401 

JO 

13  52  22.35 

9.9965 

16  27  30.4 

13.379 

10 

15  44  12.73 

9.4947 

24  55  59J2 

7 J38 

11 

13  .54  36.07 

9.9»)7 

16  40  49.9 

13.977 

11 

15  46  38.31 

9.4978 

25    3  14.9 

7.185  , 

12 

13  56  .50.04 

9.9350 

16  54    3.6 

13.180 

12 

15  49    4.07 

9.4308 

25  10  21.4 

IMl 

13 

13  5*»    4.27 

9.9393 

17    7  11.5 

13.089 

13 

15  51  30.01 

9.4336 

25  17  18.6 

6.876 

14 

14     1  18.76 

9.9496 

17  20  ia5 

19.984 

14 

15  53  56.11 

9.4364 

25  24    6.5 

6.791 

15 

14    3  33.50 

9.9479 

17  33    9.6 

19.884 

15 

15  5(1  22;^ 

9.4388 

25  30  45.1 

^^14pt  , 

l(i 

14    5  48.50 

9.9583 

17  45  59.6 

19.789 

16 

15  58  48.81 

9.44  J  8 

25  37  14.3 

6.408 

17 

14    8    3.77 

99567 

17  58  43.5 

19.679 

17 

16    1  15.40 

9.4443 

25  43  34.0 

6.950  , 

18 

14  10  19.30 

9.9610 

18  11  21.1 

19JS74 

18 

16    3  42.13 

9.4467 

25  49  44.3 

6^899 

19 

14  12  35.0J) 

9.9654 

18  23  52.4 

19.468 

19 

16    6    9.00 

9.4490 

25  55  45.0 

5J03 

20 

14  14  51.15 

9.9609 

18  36  17.3 

19.961 

20 

16    8  3&01 

9.4519 

26     1  36.2 

5.773 

21 

14  17    7.48 

9.9744 

18  48  35.7 

19.959 

21 

16  11    ai5 

9.4533 

26    7  17.8 

6.619  ' 

22 

14  19  24.08 

9.9788 

19    0-47.5 

19.149 

22 

16  13  30.41 

9.4558 

26  12  49.7 

5.458 

23 

14  21  40.94 
SIJ 

9.9839 

NDA^ 

a  19  12  52.7 
I  2. 

194»0 

23 

16  15  57.78 
TU] 

9.4571 

BSDA 

S.26  18  12.0 
Y  4. 

6.901 

0 

14  23  58.07 

9.98n 

S.  19  24  51.1 

114)17 

0 

16  18  25.26 

9.4588 

S.26  23  24.6 

6.190 

1 

14  26  15.47 

9.9999 

19  36  4^7 

11.803 

1 

16  20  52.84 

9.4606 

26  28  27.5 

4.967 

2 

14  28  33.14 

9J2967 

19  48  27.4 

11.688 

2 

16  23  20.52 

9.4091 

26  33  20.6 

Aj&aa 

3 

14  30  51.07 

9.9011 

20    0    5.2 

11.571 

3 

16  25  48.29 

9.4635 

26  38    a9 

4.640 

4 

14  33    9.27 

9.9066 

20  11  35.9 

11.459 

4 

16  28  16.14 

9.4648 

26  42  37.4 

4.477 

5 

14  35  27.74 

9.31C0 

20  22  59.4 

11.339 

5 

16  30  44.07 

9.4660 

26  47    1.1 

4.313 

6 

14  37  4a47 

9.3144 

20  34  15.7 

11.911 

6 

16  33  12.06 

9.4670 

26  51   15.0 

4.149 

7 

14  40    5.47 

9.3180 

20  45  24.7 

11.088 

7 

16  35  40.1 1 

9.4680 

26  55  19.0 

3.864 

8 

14  42  24.74 

9^1933 

20  56  26.3 

10aW5 

8 

16  38    8i» 

9.4688 

26  59  13.1 

3.619 

9 

14  44  44J27 

9.3978 

21     7  20.5 

10.840 

9 

16  40  3a37 

9.4694 

27    2  575 

3.654 

10 

14  47    4.07 

9.3399 

21  18    7.1 

10.713 

10 

16  43    4.55 

9.4700 

27    6  31.6 

3.480 

11 

14  49  24.13 

9.3965 

21  28  46.1 

10.586 

U 

16  45  32.77 

9.4705 

27    9.56.0 

3J83   ! 

12 

14  51  44.45 

9.9408 

21  39  17.4 

10.457 

12 

16  48    1.01 

9.4708 

27  13  10.4 

3.157 

,   13 

14  54    5.03 

9.9459 

21  49  41.0 

10.997 

13 

16  50  29.27 

9.4710 

27  16  14.9 

S.009 

!   14 

14  56  25.87 

9.9405 

21  59  56.7 

J0.196 

14 

16  52  57.53 

9.4710 

27  19    9.5 

8.807 

15 

14  58  46.97 

9.3597 

22  10    4.5 

10.064 

15 

16  55  25.79 

9.4709 

27  21  54.1 

9.661 

16 

15    1    8.32 

9J579 

22  20    4.3 

9JK0 

16 

16  57  54.04 

9.4707 

27  24  28it 

9.405 

1   17 

15    3  29.92 

9.9690 

22  29  56.1 

9.706 

17 

17    0  22.28 

9.4704 

27  26  53.5 

&a09 

18 

15    5  51.70 

9.3661 

22  39  39.7 

9.659 

18 

17    2  50.49 

9.4099 

27  29    8.2 

9.169 

19 

15    8  13.85 

9.3709 

22  49  15.1 

9.589 

19 

17    5  18.67 

9.4693 

27  31  13.0 

1J07 

'  20 

15  10  36.19 

9.3743 

22  58  42.3 

9.384 

20 

17    7  46.81 

9.4687 

27  33    7.9 

1.839 

21 

15  12  58.77 

9.3783 

23    8     1.2 

9.944 

21 

17  10  1  '.91 

9.4678 

27  34  52.8 

\J&M 

22 

15  15  21..59 

9.3899 

2;^  17  11.6 

9.103 

22 

17  12  42.95 

9.4668 

27  36  27.8 

1.601 

23 

15  17  44.64 

9.3869 

23  26  13.6 

8.969 

23 

17  15  10.93 

9.4636 

27  37  52.9 

1.396 

.  24 

15  20    7.93 

9.3901 

S.23  a5    7.1 

8.890 

24 

17  17  38.a3 

9.4843 

S.27  39    8.1 

1.171   , 

VI,  D  18T7.  »05 
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VII. 


GREENWICH  MEAN  TIME. 

A                                                                                         m                                                                  _                                                                                               

1 

4 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

1 

RiglitAiioeiiiiioii. 

Diff.    1 
for  1  ra. 

1 

Declination. 

Difr. 
for  1  m. 

Honr. 

RigbtAacension. 

IHIf. 
for  Im. 

DeoUDAtion. 

I>i& 
forlSL 

SUNDAY  9. 

TUESDAY  11. 

h     m      8 

■ 

O          /          '/ 

It 

b     m      s 

i 

0        /         w 

t,       \ 

0 

20  54  20.76 

1.9637 

S.18  42  56.6 

10.741 

0 

22  24  18.51 

1.7696 

S.  9    2    6.4 

13.137  ' 

1 

20  56  19.62 

1.9789 

18  32  10.0 

10.819 

1 

22  26    5.81 

1.7879 

8  48  57.3 

laae? ' 

2 

20  58  18.15 

1.9738 

18  21  ]9i2 

10.881 

2 

22  27  52.97 

J.7848 

8  35  46.4 

13097 

3 

21     0  1^36 

1.9675 

18  10  24.3 

10.950 

3 

22  29  39.99 

1.7896 

8  22  33.7 

13.996 

4 

21    2  14.25 

1.9693 

17  59  25.2 

11.019 

4 

^  22  31  2a88 

1.7804 

8    9  19.3 

13JB54 

5 

21    4  11.83 

1.9570 

17  48  22.0 

11.086 

5 

22  33  13.64 

1.7783 

7  56    3.2 

13Ji89  1 

6 

21    6    9.0f) 

1.9518 

17  37  14.9 

11.158 

6 

22  35    OJ28 

1.7763 

7  42  45.5 

13J0e 

7 

21     8    6.04 

1.9466 

17  26    3.8 

11.918 

7 

22  36  46.80 

1.7744 

7  29  26.2 

13J35 

8 

21  10    2.68 

1.9415 

17  14  48.8 

11.988 

8 

22  38  33.21 

1.7796 

7  16    5.3 

13J368 

9 

21  11  59.02 

1.9365 

17    3  30.0 

11.344 

9 

22  40  19.51 

1.7708 

7    2  42.8 

13.388 

10 

21  13  5.5.06 

1.9315 

16  52    7.5 

11.406 

10 

22  42    5.7( 

1.7601 

6  49  18.8 

13.412 

11 

21  15  50.80 

1.9966 

16  40  41.2 

11.468 

11 

22  43  51.80 

1.7675 

6  a5  5a4 

13.434  ' 

12 

21  17  46.25 

101917 

16  29  11.3 

ll.Sd8 

12 

22  45  37,80 

1.7659 

6  22  26.7 

13.457 

13 

21  19  41.41 

li»169 

16  17  37.8 

11.587 

13 

22  47  2a71 

1.7644 

6    8  5S6 

13.480 

14 

21  21  36.28 

1.9191 

16    6    0.8 

11.646 

14 

22  49    9.53 

1.7630 

5  55  29.1 

131509 

15 

21  23  30.86 

1JW73 

15  54  20.3 

11.704 

15 

22  50  55.27 

1.7617 

5  41  .58.3 

13.583 

16 

21  25  25.16 

1J097 

15  42  36.3 

11.761 

16 

22  52  40.94 

1.7605 

5  28  26.3 

13.543 

17 

21  27  19.19 

1.8989 

15  30  49.0 

11.816 

17 

22  54  26.53 

1.7593 

5  14  5ai 

13J&64 

18 

21  29  12.95 

1.8937 

15  18  58.4 

11.871 

18 

22  56  12.05 

1.7583 

5    1  18.6 

13.584 

19 

21  3(     6.44 

1.8893 

15    7    4.5 

11.995 

19 

22  57  57.51 

1.7579 

4  47  4a0 

13.609 

1 

20 

21  32  59.67 

1.8849 

14  55    7.4 

11.977 

20 

22  ^  42.91 

1.7569 

4  34    6.3 

1X690 

21 

21  34  52.63 

1.8806 

14  43    7.2 

19.099 

21 

23    1  28.26 

1.7554 

4  20  28.6 

13^637 

22 

21  36  45.34 

1.8763 

14  31    a9 

19.081 

22 

23    3  13.56 

1.7547 

4    6  49.8 

13.654 

23 

21  38  37.79 
MO 

1.8791 

NDAl 

S.14  18  57.5 
r  10. 

19.139 

23 

23    4  58.82 
WEDl 

1.7530 

SilESD 

S.  3  53  10.1 
AY  12. 

13.670 

I 

1 

0 

21  40  29.99 

1.8679 

S.14    6  48.0 

19.189 

0 

23    6  44.0:) 

1.7539 

8.  3  39  29.4 

13386 

1 

21  42  21.94 

1.8638 

13  54  35.(, 

19.931 

1 

23    8  29.21 

1.7597 

3  25  47.8 

13.701 

2 

21  44  13.65 

1.8599 

13  42  20.3 

19.978 

2 

23  10  14.36 

i.7592 

3  12    5.3 

13.715 

3 

21  46    5.13 

1.8561 

13  30    2.2 

19.395 

3 

23  11  59.4tf 

1.7.M8 

2  5^  22.0 

13.726 

4 

21  47  56.38 

J.8S99 

13  17  41.3 

19^172 

4 

23  13  44.58 

1.7515 

2  44  37.9 

13.741 

5 

21  49  47.40 

1.8484 

13    5  17.0 

19.417 

5 

23  15  2JUk) 

1.7512 

2  30  5ao 

13.754 

6 

21  51  38.19 

1.8447 

12  52  51.*^ 

19.469 

(i 

t^3  17  14.73 

1.7511 

2  17    7.4 

1X766 

7 

21  53  28.76 

1.8410 

12  40  22.2 

19.506 

7 

23  18  59.79 

1.7510 

2    3  21.1 

13.777 

:     8 

21  55  19.11 

1.8373 

12  27  50.5 

12.550 

8 

5c3  20  44.85 

1.7510 

1  49  34.2 

13.71*7 

9 

21  57    l».24 

1.8337 

12  15  16.'2 

19J)99 

9 

23  22  29.91 

l.;511 

1  35  46.7 

13.7S>7 

10 

21  58  59. Ki 

1.830:) 

12    2  39.4 

12.633 

10 

'i3  24  14.9fe 

1.7512 

1  21  58.6 

13.807 

11 

22    0  48.8^ 

1.8^0 

11  50    0.2 

12.673 

11 

23  2(>    0.C6 

1.7515 

1    8    9.9 

13.8J6 

12 

22    2  38.40 

1.8937 

11  37  18.6 

19.713 

12 

23  27  45.16 

1.7518 

0  54  20.7 

13.803 

13 

22    4  27.7-2 

l.»04 

11  24  34.6 

12.753 

13 

•^3  2J)  30.28 

1.7529 

0  40  31.1 

13US1 

14 

22    6  16.85 

1.8179 

nil  48.3 

19.799 

\A 

23  31   15.42 

1.7526 

0  26  41.0 

13.838 

15 

22    8    5.79 

1. til  49 

10  58  59.6 

19.830 

15 

23  3:)    0.59 

1.7539 

S.  0  12  50.5 

13.844 

!  16 

22    9  54.55 

1.8119 

10  46    8.7 

12.866 

16 

23  34  45.80 

1.7:i38 

N.  0    1     0.3 

13.849 

1   17 

22  11  43.13 

1.8089 

10  a-i  15.7 

12.909 

17 

2:^  36  31.05 

1.7545 

0  14  5IJ) 

13.853 

>  18 

22  13  31.53 

1.8053 

10  20  20.5 

19.938 

18 

23  38  16.34 

1.7553 

0  28  42.6 

13.857 

19 

22  15  19.76 

IUW95 

10    7  2:J.2 

12.073 

19 

23  40     l.(>8 

1  uifm 

0  42  34.1 

I3.8B0 

1  20 

22  17    7.8.S 

1.7997 

9  54  2:^.8 

!    13.007 

20 

23  4 1  47.08 

17571 

0  56  25.8 

13.863 

21 

22  18  55.73 

1.79T0 

9  41  22.4 

13.040 

21 

23  43  32.5.3 

1.7581 

1   10  17.7 

13,«6 

22 

22  20  43.47 

1.7944 

9  28  19.0 

13.072 

22 

23  45  18.05 

1.7592 

1  24    9.7 

13.867 

23 

22  22  3I.CG 

t.7990 

9  15  13.7 

13.105 

23 

23  47    3.(i4 

1.7604 

1  38     1.8 

13.868 

24 

22  ^4   18.51 

1.7896 

S.  9    2    6.4 

13.137 

24 

23  48  49.30 

1.7617 

N.  1  51  53.9 

1    13.868 

vni. 
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GREENWICH  MEAN  TIME. 

1 

t 
1 

THE  MOON'S  RIGHT  A8CRN6ION  AND  DECLINATION. 

Hoar. 

RlffatAweoflloD. 

Difr. 

fori  IB. 

Deollnatlon. 

Diff. 
for  1  m. 

Hoar. 

RlKhtAaoenaioo. 

Dur. 

forlm. 

DHL 
forlm. 

1 

THU 

RSDJ 

lY  13. 

SATURDAY  15. 

1 

b    m      ■ 

S 

_          0             /               M                    t. 

h    m      • 

• 

Q          t          ii 

1      // 

0 

33  48  49.30 

IrTBlT 

N.  1  51  53.9 

13.868 

0 

1  16  33.13 

1.0179 

N.13  44  11.0 

19.090 

1 

33  50  35.04 

1.7630 

3   5  4ao 

13.868 

1 

1  18  17.33 

1.9994 

13  57    9.8 

19.960  1 

9 

33  53  30.86 

1.7644 

3  19  38.1 

13.867 

3 

1  30  13.83 

1.99n 

13  10    &3 

19  J90  , 

'     3 

33  54    a77 

].7fl50 

3  33  30.1 

13.866 

3 

1  33    8.64 

1.9331 

13  33    0.3 

19.878  i 

4 

S3  55  53.77 

1.7675 

3  47  39.0 

13.863 

4 

1  34    4.79 

1J886 

13  35  5t.6 

19405 

5 

S3  57  38.87 

1.7609 

3    1  13.7 

13.860 

5 

1  96    1.37 

1.9441 

13  48  40.4 

19.791 

6 

33  59  35.07 

1.7709 

3  15    5.3 

13.857 

6 

1  37  58.08 

1.9497 

14     1  36.5 

19.746 

7 

0     1  1]U» 

1.7796 

3  38  56.5 

13.859 

7 

1  39  55.33 

1.9653 

14  14    9.9 

19.700 

8 

0    3  57.80 

I.T747 

3  43  47.5 

13.847 

8 

1  31  59.73 

IJWll 

14  96  50.5 

194158 

9 

0    4  44.34 

1.7767 

3  56  38.1 

13.840 

9 

1  33  50.56 

1J669 

14  39  98.3 

19.604 

10 

0    6  31.00 

1.7787 

4  10  38.3 

13.833 

10 

1  35  48.75 

1.9798 

14  53    3.0 

19.566 

11 

0    8  17.78 

1.7806 

4  34  18.1 

13.897 

U 

1  37  47.39 

1.9787 

15    4  34.8 

19.503 

13 

0  10    4.69 

1.7830 

4  -38    7.5 

13.819 

13 

1  39  46.19 

1J»647 

15  17    3.4 

19.451 

13 

0  11  51.74 

1.78&3 

4  51  5a4 

18.810 

13 

1  41  45.46 

1.9908 

15  39  38.9 

19J98 

14 

0  13  38i« 

1.78n 

5    5  44.7 

13.800 

14 

1  43  45.09 

1.9909 

15  41  51.3 

19.345  < 

15 

0  15  96.27 

1.7909 

5  19  33.4 

13.790 

15 

1  45  45.09 

94)039 

15  54  10.3 

19.990  1 

16 

0  17  13.76 

1.7998 

5  33  19.5 

13.780 

16 

1  47  45.47 

94K)06 

16  6  sao 

19.833  ! 

17 

0  19    1.41 

1.7954 

5  47    6.0 

13.760 

17 

1  49  46.34 

9UI160 

16  18  38.3 

19.175  { 

18 

0  30  49.31 

1.7961 

6    0  51.8 

13.757 

18 

1  51  47.'» 

9UI994 

16  30  47.0 

19.115 

19 

0  33  37.18 

1.8009 

6  14  36.8 

13.743 

19 

1  53  48i» 

941969 

16  43  53.1 

19.055 

30 

0  34  35.33 

1.8038 

6  38  31.0 

13.799 

30 

1  55  50.6(> 

94055 

16  54  53.6 

11.904 

31 

0  36  13.64 

1.8068 

6  43    4.3 

13.714 

31 

1  57  53.19 

94M99 

17    6  51.4 

11.939 

33 

0  38    9.14 

ijsm 

6  55  4a7 

13.699 

33 

1  59  55.93 

94M88 

17  18  45.4 

11.867 

33 

0  39  50^1^ 

1.8196 

N.  7    9  38.3 

13.683 

33 

3    I  59.05 

941586 

N.17  30  35.4 

11.601 

FR 

IDA^ 

'  14. 

SUl 

NDAl 

r   16. 

,     0 

0  31  39.68 

;   1.8160 

N.  7  33    8.7 

13UW7 

0 

3    4    3.59 

;  94N»4 

N.I7  43  31.5 

11.735 

'     I 

0  33  38.74 

■   1.8193 

7  36  48.3 

13.649 

1 

3    6    6.54 

'  94NB3 

17  54    a6 

11.667 

3 

0  35  18.00 

,   1.8897 

7  50  2G.(i 

13.630 

3 

3    8  10.91 

•  9.0709 

18    5  41.5 

11.597 

3 

0  37    7.47 

1  1.8069 

'       8    4    3.8 

13.610 

3 

3  10  ]5.()!» 

94)839 

18  17  15.3 

114i96 

4 

0  38  57.15 

1.8997 

8  17  31».8!   isjwo 

•    4 

3 .13  30.sk; 

94)003 

.     18  38  44.6 

11.453 

5 

0  40  47.04 

*   1.8X14 

8  31    14.61    13.569 

5 

3  14  36.53 

UJO074 

.  18  40    9.(i 

11.380 

6 

0  43  37.15 

;  1.1^1 

8  44  48.ll   13.547 

6 

3  16  33.59 

9.1046 

18  51  30.3 

11.105 

7 

0  44  37.49 

1.8406 

8  58  30.3    I3ja9 

7 

3  18  .3!».C8 

9.1116 

19    3  46.3 

ll.«8 

8 

0  46  18.05 

1.8447 

9  11   51.1      1.1.509 

8 

9  30  46.01 

9.1191 

19  13  57.6 

ILLM 

9 

0  48    8.85 

1.8487 

9  25  30.4i   13  477 

9 

9  33  53.37 

9.1964 

19  35    4.3 

114)79 

10 

0  49  5!».89 

'   1.8QS7 

9  38  48.3i  13.459 

10 

3  35     1.17 

9.1338 

19  36    a3 

10.991 

n 

0  51  51.17 

1.8967 

9  53  14.6    13.495 

11 

3  37    9.43 

9.1419 

19  47    3.3 

104)07  ! 

13 

0  5:3  43.69 

;   1.8800 

10    5  39.3    13J97 

13 

3  29  Idll 

9.14«6 

19  57  55.1 

10.893 

13 

0  55  34.47 

'   1.8699 

10  19    3.3    13J70 

13 

3  31  37.35 

9.1561 

30    8  43.0 

10.730 

14 

0  57  36.51 

1.8605 

10  33  33.7    13.349 

14 

3  Xl  36.84 

9.1636 

30  19  33.e 

104»9 

15 

0  59  18.81 

1.6739 

10  45  43.3!   13J19 

15 

3  :i5  46.88 

9.1719 

30  30    0.3 

10.564 

lt> 

I     1  11.38 

1.8784 

10  59      1.11    13.981 

16 

3  37  57.38 

9.1788 

30  40  31.5 

10.475 

17 

1    3    4.33 

'   1.8830 

1  i    13  17.0!    13.949 

17 

3  40    8.34 

9.1865 

30  50  57.3 

10.384 

18 

1       1    4  57.34 

1.8877 

11    35  31.0!    13J117 

18 

3  43  19.76 

9.1949 

31     1  17.6 

10.901 

19 

1    6  50.74 

1.8994 

11  38  4aO    13.183 

19 

3  44  31.61 

93)18 

31  11  33.3 

10.197 

20 

1     8  44.43 

1.89-19 

11  51  53.9,   13.148 

30 

3  46  43.98 

••^W^^^^ 

31  31  41.3 

10.109 

31 

1  10  38.41 

1   1.9081 

13    5    0.7'   13.113 

31 

3  48  5().79 

9.9174 

31  31  44.4 

104)04 

tJQ 

1  13  3*2.68 

1J070 

13  18    6.4    i3.on 

33  j 

3  51  10.07 

9,yp<9 

31  41  41.7 

94)05 

33 

1  14  37.35 

1J9I91 

13  31    9.9;  i2jm 

3:) 

3  53  3;}.81 

9J9n9 

31  51  3:1.0 

9.804 

94  1 

1  16  33.13 

'   1.0179 

N.I3  44  ll.Ol   19J»9 

34 

3  55  38.03 

9.9407: 

N.33  •  1   18.^ 

9.T08 

208 


DECEMBER,  1877. 


IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoiir. 

Right  Asoension. 

Diir. 
forlm. 

Declination. 

Dlii: 
forlm. 

Hoar. 

Right  AwsenBlon. 

Diii: 

forlm. 

DeeUnnUon. 

1 

Blft 
flirlB. 

MONDAY  17. 

WEDNESDAY  19. 

h    m      ■ 

• 

O          /           // 

// 

h    m      • 

• 

O         #           // 

* 
00 

0 

2  55  38.02 

9.9407 

N.22    1  18J2 

0.709 

0 

4  51  51.73 

9.5783 

N.27  19    6.4 

8.951 

1 

2  57  52.70 

9.9486 

22  10  57.3 

0.509 

1 

4  54  26.64 

9.5649 

27  21  58.2 

9.775 

2 

3    0    7.85 

9.9ft» 

22  20  30.1 

0.493 

2 

4  57    1.84 

9.5800 

27  24  39.4 

sjoe 

3 

3    2  23.48 

9.9044 

22  29  56.5 

9.387 

3 

4  59  37.32 

9.5096 

27  27    9^9 

8.4» 

4 

3    4  39.58 

9.9799 

22  39  ia5 

0.978 

4 

5    2  13.07 

9.5081 

27  29  29.8 

%jm 

5 

3    6  56.15 

9jnoi 

22  48  29.9 

9.168 

5 

5    4  49.09 

9UNI94 

27  31  39.0 

S.009 

0 

3    9  13.19 

9.9680 

22  57  36.7 

0.057 

6 

5    7  25.36 

9.6065 

27  33  37i) 

1.689  , 

7 

3  11  30.71 

9.9900 

23    6  36.8 

8.044 

7 

5  10    1.87 

9.6105 

27  35  24.8 

I.70I  i 

6 

3  13  48.70 

fUKm 

23  15  30.0 

8.898 

8 

5  12  38.62 

9aS144 

27  37    1.4 

1.518 

9 

3  16    7.16 

9.3110 

23  24  16.2 

8.719 

9 

5  15  15.60 

9aS161 

27  38  27.0 

1.335 

10 

3  18  26.09 

9.3105 

23  32  55.4 

8.594 

10 

5  17  52.79 

9.6916 

27  39  41.6 

1.151 

11 

3  20  45.50 

9.3974 

23  41  27.5 

8.474 

11 

5  20  30.19 

9.6850 

27  40  45.1 

0.967  1 

12 

3  23    5.38 

9.3353 

23  49  52.3 

8.358 

12 

5  23    7.79 

9.6BS9 

27  41  37.6 

0.789 

13 

3  25  25.73 

9.3431 

23  58    9.8 

8.930 

13 

5  25  45.57 

9U»19 

27  42  18.9 

OJ505 

14 

3  27  46.55 

9.3508 

24    6  19.9 

8.106 

14 

5  28  23.53 

9.6340 

27  42  49.0 

0.400 

15 

3  30    7.83 

9.3586 

24  14  22.5 

7.980 

15 

5  31     1.65 

27  43    8.0 

0.9» 

16 

3  32  29.58 

9.3664 

24  22  17.5 

7.859 

16 

5  33  39.92 

9.6391 

27  43  15.7 

40UI34 

17 

3  'M  51.80 

9.3741 

24  30    4.7 

7.799 

17 

5  36  18.34 

9.6414 

27  43  12.1 

H).154 

18 

3  37  14.48 

9.3818 

24  37  44.1 

7.501 

18 

5  38  56.89 

9.6435 

27  42  57.2 

0.343 

19 

3  39  37.62 

9.3805 

24  45  15.6 

7.458 

19 

5  41  35.56 

9.6454 

27  42  30.9 

0.539 

1   20 

3  42    1.22 

9.3971 

24  52  39.1 

7.393 

20 

5  44  14.34 

9UI479 

27  41  53.3 

0.789 

21 

3  44  25.27 

9.4046 

24  59  54.4 

7  187 

21 

5  46  53.23 

9.6480 

27  41    4.3 

0J»19 

22 

3  46  49.77 

9.4191 

25    7    1.5 

7.050 

22 

5  49  32.21 

9.6S03 

27  40    3.9 

1.109 

23 

3  49  14.72 
TUI 

9.4196 

:SDA 

N.25  14    0.4 
Y   18. 

6.019 

23 

5  52  11.27 
THU 

9Ui515 

RSDi 

Ni27  38  52.1 
lY  20. 

1.909  i 

1 
1 

0 

3  51  40.12 

9.4970 

N.25  20  50.9 

6.771 

0 

5  54  50.39 

9.6685 

N.27  37  28.8 

lv489 

1 

3  54    5.96 

9.4343 

25  27  32.9 

6.608 

1 

5  57  29..57 

9.6534 

27  35  54.1 

1.674 

2 

3  56  32.24 

9.4416 

25  34    6.3 

6.483 

2 

6    0    8.80 

9.6549 

27  34    7.9 
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100  14  44 

8388  ' 

Reguhis 

W. 

58    7  26 

8364 

59  51  53 

9368 

61  36  13 

8373 

63  20  26 

9376 

Sun 

E. 

43  30  58 

8797 

41  54  54 

8734 

40  18  59 

9741 

38  43  14 

9050 

3 

Reguius 

W. 

71  59  33 

8408 

73  42  56 

»11S 

75  26    9 

9498 

77    9  12 

9489 

Sun 

E. 

30  47  36 

9803 

29  13  12 

8817 

27  39    6 

9639 

26    5  20 

9849 

6 

Sun 

W. 

19  26  40 

9891 

20  52  24 

3818 

22  18  12 

9B18 

23  44    0 

sno 

Saturn 

E. 

70  16  52 

8759 

68  41  2] 

9764 

67    6    6 

9777 

65  31    8 

9788 

a  Pegasi 

E. 

80  14    9 

8998 

78  42  31 

8946 

77  11  U 

9909 

75  40  10 

8077 

Mars 

E. 

84  19  37 

8916 

82  47  38 

8939 

61  15  56 

9949 

79  44  30 

9965  ' 

7 

Sun 

W. 

30  51  45 

3851 

32  16  54 

3880 

33  41  52 

9866 

35    6  41 

9978 

FoiKvUhaut 

E, 

48    4    5 

3456 

46  42  52 

9508 

45  22  30 

9551 

44    3    2 

3004 

Saturn 

E, 

57  40  23 

3658 

56    7    3 

8865 

54  33  59 

88n 

53    1  11 

8889 

a  Pegasi 

E. 

68    9  58 

9057 

66  40  56 

3074 

65  12  15 

9098 

63  43  56 

9110 

Mars 

• 

E. 

72  11  26 

9019 

70  41  37 

3031 

69  12    3 

9044 

67  42  45 

3056 

8 

Sun 

W. 

42    7  55 

9386 

48  31  36 

3396 

44  55    6 

3845 

46  18  25 

3354 

Fomalhaut 

E. 

37  41  21 

9840 

36  28  42 

4088 

a5  17  30 

4186 

34    7  53 

4994 

Saturn 

E. 

45  21    1 

8949 

43  49  44 

9960 

42  18  41 

8978 

40  47  53 

8983 

a  Pegasi 

E. 

56  28    0 

9808 

55    2    0 

9930 

53  36  26 

3858 

52  11  18 

3875 

Mars 

E. 

60  19  59 

3116 

58  52    9 

9188 

57  24  33 

9138 

55  57  10 

3149 

a  Anetis 

E. 

97  as  10 

8935 

96    3  35 

8944 

94  32  12 

8954 

93    1    2 

9964 

9 

Sun 

W, 

53  12  25 

3399 

54  34  43 

3406 

55  56  53 

8414 

57  18  54 

349S 

Saturn 

E. 

33  17  22 

3039 

31  47  57 

9050 

30  18  46 

3060 

28  49  48 

3039 

a  Pegasi 

E. 

45  12  45 

3408 

43  50  37 

3439 

42  29    5 

3473 

41    8  11 

3509 

Mars 

E. 

48  43  23 

3190 

47  17  13 

9809 

45  51  14 

9918 

44  25  26 

3996 

a  Arietis 

E. 

85  28    9 

3009 

83  58    7 

3018 

82  28  16 

9085 

80  58  34 

3033  1 

10 

Sun 

W. 

64    7    2 

3458 

65  28  20 

3457 

66  49  32 

9461 

68  10  40 

3185 

a  Aquilvb 

W. 

36  33  46 

0040 

37  18  34 

5838 

38    5  33 

5649 

38  54  34 

5483 

Venus 

W. 

16  58  57 

3438 

18  20  30 

3444 

19  41  57 

9448 

21    3  19 

3451  ' 

Blars 

E. 

37  18  48 

3864 

35  53  54 

3871 

34  29    9 

9077 

33    4  31 

3K4 

a  Arietis 

E. 

73  32  14 

3064 

72    3  20 

3069 

70  34  33 

9074 

69    5  52 

9678 

11 

Sun 

W. 

74  55  19 

3470 

76  16    7 

3480 

77  36  54 

3480 

9«  57  40 

3480 

a  Aquil» 

W. 

43  25  55 

4863 

44  24  40 

4769 

45  24  42 

4683 

46  25  56 

4606 

Venus 

W. 

27  49  18 

3464 

29  10  22 

9464 

30  31  26 

9465 

31  52  29 

3465 

a  Arietis 

£. 

61  43  36 

3094 

60  15  19 

9096 

58  47    5 

9096 

57  18  53 

9009 

Aldebaran 

E. 

93  37  22 

3144 

92  10    6 

9145 

90  42  51 

3146 

89  15  37 

3146 

1 

12 

Sun 

W. 

85  41  43 

3479 

87    2  38 

3470 

88  23  36 

9466 

89  44  38 

1 
3M9 

a  Aquile 

W. 

51  47  29 

4899 

52  54  29 

4843 

54.  2  15 

4196 

55  10  46 

4151 

Venus 

W. 

38  37  58 

3456 

39  59  11 

9454 

41  20  27 

3448 

42  41  48 

3445 

a  Arietis 

E. 

49  58    1 

9098 

48  29  49 

9096 

47    1  35 

3095 

45  3!)  19 

3009  ' 

Aldebaran 

E. 

81  59  22 

3149 

8032    3 

9140 

79    4  42 

3137 

77  37  17 

9194 

13 

Sun 

W. 

96  31  11 

3433 

97  52  50 

3486 

99  14  37 

3418 

100  36  33 

9410  ' 

a  AquiliB 

W. 

61    3  14 

3963 

62  15  30 

9931 

63  28  18 

3901 

64  41  37 

3879 

Venus 

W. 

49  30    0 

3415 

50  52    0 

3407 

52  14    9 

3399 

53  36  27 

3300 

a  Arietis 

E. 

38  11  17 

9079 

36  42  42 

3006 

35  14    3 

9073 

l<\  45  20 

3070 
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1 

GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1 

h 

Ster'aKan 

le 

P.L. 

P.L. 

P.L. 

P.I* 

1 

and 

Midnight. 

of 

XVh. 

of 

xvmh. 

of 

XXIb' 

of 

FoalUon. 

D 

Diffl 
9394 

Diff. 

Diff. 

DIA 

Pollux 

w. 

lof  58'  96 

103  42  20 

9400 

105  25  55 

9606 

lOf    9  21 

1 
9419 

Reguhis 

w. 

65    4  32 

9384 

66  48  30 

9389 

68  32  20 

9306 

70  16     1 

9409 

Suif 

E, 

37    7  41 

97S0 

35  32  20 

9769 

33  57  11 

9779 

32  22  16 

9791 

3 

Regains 

W. 

78  52    5 

9437 

80  34  47 

9444 

82  17  19 

94S8 

83  59  40 

9461 

SUH 

E. 

24  31  56 

9968 

22  58  56 

9890 

21  26  24 

9914 

19  54  23 

9944 

1 

6 

Suif 

W. 

25    9  45 

3994 

26  35  26 

9930 

28     1    0 

3S36 

29  26  27 

3943 

Saturn 

E. 

63  56  26 

9809 

62  22    1 

9815 

60  47  52 

9897 

59  13  59 

9840 

1 

a  PegBsi 

E. 

74    9  29 

9999 

72  39    7 

3008 

71    9    4 

3094 

69  39  21 

3040  1 

Mars 

E. 

78  13  21 

9968 

76  42  28 

9981 

75  11  51 

9994 

73  41  31 

3006  ' 

7 

Son 

W. 

36  31  18 

3988 

37  55  44 

3997 

39  19  59 

3307 

40  44    2 

3316 

Fomalhaut 

E. 

42  44  32 

3000 

41  27    2 

3T91 

40  10  37 

3787 

38  55  21 

3800 

Saturn 

E, 

51  28  38 

9901 

49  56  21 

9913 

48  24  19 

9996 

46  52  3:3 

9937  ! 

a  Pegasi 

E. 

62  15  50 

3199 

60  48  25 

3148 

59  21  13 

3168 

57  54  25 

3187 

Mars 

E. 

66  13  42 

3000 

64  44  54 

*  3081 

63  16  21 

3003 

61  48    3 

3105 

8 

Sun 

W. 

47  41  34 

3364 

49    4  32 

3373 

50  27  19 

3381 

51  49  57 

3390 

FomaJhaut 

E. 

32  59  59 

4355 

31  53  57 

4491 

30  49  57 

4645 

29  48  11 

4890 

Saturn 

E. 

39  17  19 

9994 

37  46  59 

3005 

36  16  53 

3017 

34  47     1 

3097 

a  Pegasi 

E. 

50  46  37 

3999 

49  22  24 

3394 

47  58  40 

3351 

46  35  27 

3378 

Mars 

E. 

54  30    0 

3ISS 

53    3    2 

3170 

51  36  17 

3180 

50    9  44 

3190 

a  Arietis 

E. 

91  30    4 

9973 

89  59  18 

9983 

88  28  44 

9999 

86  58  21 

3001 

0 

Son 

W. 

58  40  46 

3498 

60    2  31 

3435 

61  24    8 

3441 

62  45  38 

3446 

Saturn 

E. 

27  21    4 

3083 

25  52  34 

3096 

24  24  19 

3108 

22  56  19 

3199 

a  Pegasi 

E. 

39  47  57 

3548 

38  28  26 

3590 

37    9  41 

3636 

35  51  46 

3687  ' 

Mara 

E. 

42  59  48 

3S34 

41  34  19 

3949 

40    9    0 

3950 

38  43  50 

3957  1 

a  Arietis 

E. 

79  29    2 

3039 

77  59  38 

9046 

76  30  22 

30S9 

75    1  14 

3069 

10 

Sim 

W. 

69  31  43 

3469 

70  52  42 

3479 

•  72  13  37 

3475 

73  34  29 

3477  ■ 

a  Aquil« 

W. 

39  45  30 

5333 

40  38  13 

5199 

41  32  35 

5076 

42  28  31 

4964  1 

;  Venus 

W. 

22  24  38 

3454 

23  45  53 

3458 

25    7    4 

3461 

26  28  12 

3463 

Mars 

E. 

31  40    1 

3989 

30  15  37 

3996 

28  51  21 

3309 

27  27  12 

3307 

a  Arietis 

E. 

67  37  16 

308i 

66    8  45 

3086 

64  40  18 

3089 

63  11  55 

3009 

11 

Stm 

V/. 

80  18  27 

3480 

81  39  14 

3479 

83    0    2 

3478 

84  20  51 

3475 

a  AquiltB 

w. 

47  28  16 

4533 

48  31  39 

4466 

49  36    1 

4404 

50  41  19 

4346 

1  Venus 

w. 

33  13  32 

3464 

34  34  36 

3463 

35  55  41 

3409 

37  16  48 

3450  , 

'  aArietis 

E. 

55  50  42 

3100 

54  22  32 

3100 

52  54  22 

3100 

51  26  12 

3009 

Aldebarnn 

E. 

^  48  23 

3146 

m  21  9 

3146 

84  53  55 

3144 

83  96  39 

3143  , 

12      8l7!f 

W. 

91    5  45 

3457 

92  26  57 

3459 

93  48  15 

3446 

95    9  40 

3440 

.  a  Aquile 

W. 

56  19*59 

4109 

57  29  52 

4060 

58  40  24 

4039 

59  51  32 

3008 

Venus 

W. 

44    3  14 

3440 

45  24  45 

3434 

46  46  23 

3498 

48    8    8 

3499 

a  Arietis 

E. 

44    5    1 

3091 

42  36  40 

30^6 

41    8  16 

3oe5 

39  39  48 

3089 

Aldebaran 

E. 

76    9  49 

3131 

74  42  17 

3197 

73  14  40 

3194 

71  46  59 

3119 

13 

Sl7If 

W. 

101  58  38 

3401 

103  20  53 

3399 

104  43  19 

3389 

106    5  56 

3379  , 

1  a  Aquile 

W. 

65  55  25 

3843 

67    9  43 

3817 

68  24  28 

3791 

69  39  4(y 

3705  , 

1  Venus 

w. 

54  58  55 

3381 

56  21  33 

3371 

57  44  23 

3361 

59    724 

3351  1 

a  Arietis 

E. 

32  16  34 

3067 

30  47  44 

3064 

29  18  50 

3009 

27  49  54 

9000 
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GREENWICH  MEAN  TIME. 

1 

1 

1 

• 

LUNAR  DISTANCES. 

1 

1 

i4 

star's  Kame 

P.L. 

P.L. 

P.L. 

1 

P.L. 

13 

and 

Noon. 

of 

fflb. 

of 

Vlb. 

of 

IXh. 

of 

Position. 

Biff. 

iMff. 

Diff. 

Diff. 

Aldeboran 

E, 

O          /        /' 

70  19  12 

3114 

0      /     // 
68  51  20 

3110 

0      1    $' 
€7  2^flSi 

3104 

0          in 

65  55  17 

1 
3010 

14 

Sun   . 

W. 

107  28  44 

3961 

108  51  45 

3361 

110  14  58 

3339 

111  38  24 

3897 

a  AquiliB 

W. 

70  55  19 

3741 

72  11  23 

3717 

73  27  52 

3694 

74  44  45 

3673 

Venus 

W. 

60  30  37 

3339 

61  54    3 

3396 

63  17  42 

3316 

64  41  ^ 

3304 

Fomalhaut 

W. 

44  44  39 

364d 

46    2  21 

3605 

47  20  50 

3563 

48  40    5 

3593 

Saturn 

W. 

26  30  19 

3098 

27  59  57 

3014 

29  29  52 

3000 

31     0    5 

9985 

a  Peffasi 
Aldebaran 

W. 

S3  53  48 

4476 

24  58     1 

4309 

26    4  52 

4151 

27  14     5 

4000 

E. 

58  33    6 

3068 

57    4  17 

3060 

55  a5  19 

3054 

54    6  13 

3M7 

Pollux 

E. 

100  49  21 

9977 

99  18  39 

9066 

97  47  43 

9956 

96  16  34 

9943 

15 

Sun 

W. 

118  39    9 

3963 

120    4    4 

3949 

121  29  15 

3935 

122  54  43 

3990 

a  Aquiln 

W. 

81  14  47 

3573 

82  33  51 

3555 

83  53  14 

3587 

S^M  57 

3990 

Venus 

W. 

71  44  44 

3836 

73  10  10 

3991 

74  35  54 

3907 

76     1  55 

1191 

Fomalhaut 

W. 

55  26  35 

:i353 

56  49  45 

3394 

58  13  29 

3995 

59  37  46 

3yR 

Saturn 

W. 

38  35  38 

S914 

40    7  39 

9900 

41  30  58 

9864 

43  12  37 

9870 

a  Peffasi 
Aldebaran 

W. 

33  28    5 

3563 

•  34  47  20 

3498 

36    7  46 

3438 

37  29  19 

3%6 

E. 

46  38  40 

3015 

45    8  46 

3010 

43  38  46 

3005 

42    8  40 

3009 

Pollux 

E. 

88  37    7 

9889 

87    4  26 

9870 

85  31  29 

9857 

83  58  15 

9843 

16 

Sun 

W. 

130    6  26 

3145 

131  33  41 

3199 

133    1  15 

3114 

134  29    8 

3009 

Venus 

W. 

83  16  4:3 

3111 

84  44  39 

3005 

86  12  55 

3076 

87  41  32 

3060 

Fomalhaut 

W. 

66  47    4 

3140 

68  14  25 

3117 

6!)  42  14 

3095 

71  10  30 

3079 

Saturn 

W. 

51    0  38 

9794 

52  a5  14 

9n8 

54  10  11 

9766 

55  45  29 

W47 

a  Pegasi 

W. 

44  31  15 

3J65 

45  58    6 

3199 

47  25  41 

3004 

48  53  58 

3061 

Mars 

W. 

32    4  14 

9978 

33  34  54 

9961 

35    5  56 

9943 

36  37  20 

9995 

Aldebaran 

E. 

34  37  28 

3009 

33    7  18 

3009 

31  37  16 

3018 

30    7  26 

3031 

Pollux 

E. 

76    7  31 

9779 

74  32  26 

9756 

72  57    1 

9741 

71  21  16 

9796 

17 

Venus 

W. 

95    9  53 

9974 

96  40  38 

9957 

98  11  45 

9040 

99  43  13 

9999 

Fomalhaut 

W. 

78  38  30 

9969 

80    9  22 

9950 

81  40  37 

9931 

83  12  16 

9914 

Saturn 

W. 

63  47  13 

9666 

65  24  39 

9660 

67    2  26 

9^84 

68  40  35 

9618 

a  Pegasi 

W. 

56  24  56 

9917 

57  56  53 

9891 

59  29  23 

9866 

61    2  25 

9848 

Mars 

W. 

44  19  53 

9839 

45  53  30 

9891 

47  27  30 

9805 

49     1  52 

9708 

Pollux 

E. 

^  17  28 

9619 

61  39  40 

9635 

60    1  32 

9610 

58  23    3 

9604 

18 

Fomalhaut 

W. 

90  55  58 

9833 

92  29  43 

9818 

94    3  47 

9605 

95  38    9 

9793 

Saturn 

W. 

76  56  44 

9639 

76  37    3 

9585 

80  17  42 

9510 

81  58  42 

9404 

a  Pegasi 

W. 

68  55    2 

9734 

70  80  57 

9713 

72    7  19 

9606 

73  44    6 

9676 

Mars 

W. 

56  50    9 

9705 

58  35  42 

9689 

60  12  36 

9673 

61  49  52 

9657 

a  Arietis 

W. 

25  28  51 

9809 

27    7  43 

9577 

28  47  10 

9SS4 

30  27    8 

9539 

Pollux 

E. 

50    5  27 

9530 

48  24  55 

9515 

46  44    3 

9500 

45    2  52 

9488 

Regulus 

E. 

86  55    3 

9513 

85  14    8 

9497 

83  32  50 

9489 

81  51  11 

9467  1 

19 

Mars 

W. 

70    1  20 

9564 

71  40  37 

9560 

73-20  14 

9866 

75    0    9 

9543 

a  Arietis 

W. 

38  54    4 

9430 

40  36  43 

9493 

42  19  45 

9408 

44    3    9 

9309 

Pollux 

E. 

36  32  21 

9497 

34  49  25 

9416 

33    6  13 

9406 

31  22  47 

9308 

Regulus 

E. 

73  17  52 

9397 

71  34  13 

9384 

69  50  15 

9371 

68    5  58 

93M 

90 

Mars 

W. 

8324    5 

9484 

85    5  41 

9473 

86  47  32 

9463 

88  29  37 

9454 

a  Arietis 

W. 

52  45  14 

9397 

54  30  34 

9316 

56  16  10 

9306 

58    2    2 

9894 

AJdebanm 

W. 

22  52  16 

9793 

24  26  53 

9790 

26    3    6 

9658 

27  40  41 

9006 

Regulus 

E. 

59  20  12 

9301 

57  34  14 

9991 

55  48    2 

9981 

54     1  35 

997S 

. 

^ 
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GREENWICH  MEAN  TIME. 

1 

1 

LUKAB  DISTANCES. 

1 
1 

h 

Star's  Nmiia 

P.L. 

P.L. 

P.L. 

P.L 

13 

ud 

Miduiffht. 

of 

xvi». 

of 

XVIllh. 

of 

XXP». 

of 

PodtioD. 

D 

Dlff. 

Diff. 

Diff. 

INS 

Aldebazan 

£. 

el  27'  6 

3008 

6^58  47 

30S7 

O          1        f 

61  30  21 

3080 

60    1  47 

3074  ; 

14     SDif 

W. 

113    2    4 

3816 

114  25  58 

3303 

115  50    6 

3860 

117  14  30 

3976  ' 

a  Aquitae 

W. 

76    2    1 

3651 

77  19  40 

3031 

78  37  41 

3610 

79  56    4 

3509 

YsDua 

W. 

66    5  42 

a»i 

67  30    4 

3976 

68  54  41 

3885 

70  19  34 

3950 

Fomalhant 

W. 

.50    0    4 

3460 

51  20  44 

3451 

52  42    3 

3417 

54    4    0 

3384 

1  8«tiifii 

W. 

32  30  36 

2m 

34    1  25 

9866 

35  32  31 

9043 

37    3  55 

9096  , 

1  aPeflui 
AldcSann 

W. 

28  25  25 

3000 

29  38  39 

3804 

30  53  37 

3715 

32  10    8 

3635 

E. 

52  36  59 

3040 

51    7  36 

3034 

49  38    5 

3098 

48    8  27 

3091 

Pollux 

E. 

94  45  10 

8939 

93  13  32 

9090 

91  41  39 

9900 

90    9  31 

9800 

15 

fihw 

W. 

124  20  28 

3906 

125  46  31 

SI91 

127  12  51 

3176 

128  39  29 

3100 

a  Aquile 

W. 

86  32  50 

3G04 

87  53  19 

3486 

89  13  56 

3473 

90  34  50 

3450 

Venus 

W. 

77  28  15 

3176 

78  54  53 

3160 

80  21  50 

3143 

81  49    7 

3196 

FoiMllMIlt 

W. 

61    2  36 

3840 

62  27  58 

3814 

63  53  50 

3160 

65  20  12 

3164 

Sfttuni 

W. 

44  45  34 

9ttb 

46  18  50 

9840 

47  52  26 

9885 

49  26  22 

9800 

a  Peffasi 
Aldebann 

w. 

38  51  53 

3394 

40  15  25 

3887 

41  39  52 

3844 

43    5    ^ 

3903 

E. 

40  38  30 

9000 

39    8  16 

8007 

37  37  59 

9007 

36    7  42 

9900 

PoUox 

£. 

82  24  43 

9600 

80  50  53 

8816 

79  16  44 

9601 

77  42  17 

9780 

16 

805 

W. 

135  57  19 

3063 

137  25  49 

3087 

138  54  39 

3098 

140  23  47 

3090 

Venus 

W. 

89  10  30 

3043 

90  39  49 

3090 

92    9  29 

3009 

93  39  30 

9089 

1  Fomalliaut 

W. 

72  39  14 

3061 

74    8  24 

3080 

75  38    1 

3008 

77    8    3 

9060 

Saturn 

W. 

57  21    7 

8731 

58  57    6 

9714 

60  33  27 

aOBB 

62  10   9 

9069 

or  Pesasi 

W. 

50  22  55 

3030 

51  52  31 

3000 

53  22  44 

9971 

54  53  33 

9944 

Man 

W. 

33    9    7 

9006 

39  41  16 

9609 

41  13  46 

9874 

42  46  38 

9656 

Aldebaran 

E. 

28  37  52 

3061 

27    8  42 

3076 

25  40    3 

3110 

24  12    5 

3154 

P6llnx 

E. 

69  45  11 

9711 

68    8  46 

9006 

6632    1 

9081 

64  54  5J« 

9805 

17 

Venus 

W. 

101  15    4 

9006 

102  47  17 

8887 

104  19  52 

981D 

ia5  52  49 

9654 

Fomalhaut 

W. 

84  44  17 

9606 

86  16  41 

9880 

87  49  26 

9883 

89  22  32 

9M8 

Saturn 

W. 

70  19    5 

9609 

71  57  57 

9580 

73  37  11 

9570 

75  16  47 

9566 

aPeiKSfli 

W. 

62  35  58 

9810 

64  10    1 

9787 

65  44  33 

9715 

67  19  34 

9734 

Mars 

W. 

50  36  35 

9779 

52  11  40 

9754 

53  47    8 

9738 

55  22  58 

9799 

Pblltn 

£. 

56  44  13 

8686 

55    5    2 

9574 

53  25  31 

9508 

51  45  »» 

9544 

18  '  Fonwlhaut 

W. 

97  12  47 

9780 

98  47  41 

9700 

100  22  50 

9756 

101  58  13 

9749  , 

Saturn 

W. 

83  40    3 

9460 

85*21  45 

9465 

87    3  47 

9461 

88  46    i« 

9437  1 

a  Pecasi 

W. 

75  21  18 

8058 

76  58  54 

9040 

78  36  54 

9894 

80  15  16 

9006 

ManT 

W. 

63  27  29 

9043 

65    5  26 

9097 

66  43  44 

9619 

68  22  22 

9586  • 

a  Arietis 

W. 

32    7  37 

9619 

33  48  34 

9489 

35  29  58 

9473 

37  11  49 

9456 

:  Pollux 

F^ 

43  21  22 

9475 

41  89  33 

9409 

39  57  26 

9460 

38  15    2 

9438 

1  Kegulua 

£. 

80    9  12 

8463 

78  26  52 

9436 

76  44  12 

9494 

75    I  12 

9410  ! 

19 

Mars 

W. 

76  40  22 

9681 

78  20  52 

9510 

80    1  39 

9506 

81  42  44 

9494 

a  Arietis 

W. 

45  46  55 

9378 

47  31     1 

9304 

49  15  27 

9351 

51    0  12 

9330 

Pollux 

E. 

29  39    9 

9300 

27  55  20 

9384 

26  11  22 

9379 

24  27  17 

9376 

Regulus 

E. 

66  21  23 

S346 

64  36  31 

8334 

62  51  21 

9300 

61    5  55 

9311 

'JO    Mars 

W. 

90  11  55 

9446 

91  54  26 

9438 

93  37  10 

9496 

95  20    5 

9480  , 

1  a  Arietis 

W. 

59  48  10 

9966 

61  34  32 

9976 

63  21    7 

9907 

65    7  55 

9900  ' 

Akiebanui 

W. 

29  19  25 

9S04 

30  59  10 

9986 

32  39  48 

9409 

34  21  12 

9463 

Regulus 

E. 

52  14  54 

9903 

5028    0 

8966 

48  40  54 

9947 

46  53  36 

9939 
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xvn. 


GREENWICH  MEAN  TIME. 

I 

• 

LUNAR  l>i8TANC£S. 

Day  of  the 
Month. 

star's  Kame 

and 

Position. 

Noon. 

P.L. 

of 

Diif. 

• 

P.L. 

of 
Diff. 

VP. 

P.L. 
of 

]>ifr. 

]Xi>- 

P.L 

•f 

Diff. 

21 

a  Arietifl 
Aldebaran 
Re^lufl 
Spica 

W. 

w. 

E. 
E. 

O           1        It 

66  54  54 
36    3  17 
45    6    7 
99    8  28 

OBI 
9438 
9933 
9835 

O           /         f* 

68  42    5 
37  45  58 
43  18  28 
97  20  53 

»45 
9416 
9996 
9999 

70  29  26 
39  29  10 
41  30  39 
95  33    8 

8338 
9396 
9890 
9883 

72  16  S^ 
41  12  51 
39  42  42 
93  45  14 

9S3 
9378 
9914 

»17  1 

1 

22 

a  Arietis 
Aldebaran 
Regius 
Spica 

W. 
W. 
E. 
E. 

81  16  25 
49  56  47 
30  41    9 
84  43  57 

9911 
9315 
9I9G 
9197 

63    4  36 
51  42  24 
28  52  35 
82  55  25 

8906 

9307 
9193 
9194 

84  52.% 
53  28  14 
27    3  57 
61    6  49 

9906 

9300 

.    9191 

9109 

86  41  11 
55  14  14 
25  15  16 
79  18  10 

9904 
9993 
9190 
9101  I 

23 

Aldebarau 

PoUux 

Spica 

W. 
W. 
£. 

64    6    9 
21    7  31 
70  14  35 

9974 
9930 
9190 

65  52  46 
22  54  29 
68  25  53 

9973 
9961 
9101 

67  39  25 
24  41  40 
66  37  12 

'  9979 
9944 
9109 

69  26    5 
2629    2 
64  48  33 

9979  , 
9930 

9195 ; 

r 

24 

Aldebatan 

Pollux 

Spica 

Antares 

Suit 

W. 
W. 

E. 
E. 
E, 

78  19  11 

35  26  57 

55  46  17 

101  36  57 

126  28    5 

9981 
9835 
9910 
9905 

9540 

80    5  39 
37  14  33 
53  58    5 
99  48  37 
124  47  47 

9983 
9936 
9915 
9900 

9543 

81  52    3 
39    2    7 
52  10    0 
98    0  23 
123    7  34 

9967 
9939 
9990 
9914 
9548 

83  38  22 
40  49  37 
5022    2 
96  12  16 
121  27  27 

9991  ' 
9941 
9994  . 
99U  1 
9551 

• 

25 

Aldebaniii 
Polliiv 

Spica 
Antares 

Sun 

W. 
W. 

E, 
E. 
E. 

92  28  12 
49  45  53 
41  24    6 
87  13  26 
113    8  27 

9317 
9909 

9953 
9945 

9578 

94  13  46 
51  32  49 
39  36  56 
85  26    7 
111  29    2 

9394 
9967 
9960 
9951 
9584 

95  59  11 
53  19  37 
37  49  59 
63  38  55 
109  49  45 

9831 
9979 
9987 
9957 
9500 

97  44  26 
55    6  17 
36    3  11 
81  51  52 
108  10  36 

9976  ' 
9974  ' 
99S3 
9597 

26 

Pollux 

Rep:ulu8 

Spica 

Antares 

Sim 

W. 

w. 

E. 
£. 
E. 

63  57  26 

26  57  35 

27  12    1 
72  59    3 
99  57  16 

9310 
9300 
9317 
9908 
9633 

• 

65  43  11 
28  43  35 
25  26  26 
71  13    0 
98  19    6 

9317 
9807 
9396 
9305 
9640 

67  28  46 
30  29  25 
23  41    4 
6927    8 
96  41    6 

9394 
9314 
9336 
9319 
9648 

69  14  11 
32  15    4 
21  55  57 
67  41  26 
95    3  16 

1 
9331 
9391 
9348 
9390 

96S6  1 

1 

27 

Pollux 
ReguluB 
Antares 
Sun 

W. 
W. 
E. 
E. 

77  58  36 
41    0  41 
58  55  40 
86  56  49 

9388 
9368 

9357 
9607 

79  42  57 
42  45  16 
57  11    4 
85  20    5 

9378 
9366 

9965 

9704 

81  27    7 
44  29  39 
55  26  39 
83  43  31 

9383 
9374 
9373 
9713 

83  11    6 
46  13  51 
53  42  26 

82    7    8 

1 
9391 
9389  ! 
9381  ' 

9799 

1 

28 

Pollux 

Regulus 

Antares 

Sun 

W. 

w. 

E. 
E. 

91  48  12 
54  52    4 
45    4    8 

74    8    6 

9430 
9491 
9490 
9764 

98  31    4 
5635    9 
43  21    2 
72  32  51 

9438 
9490 
9499 
9773 

95  13  44 
58  18    3 
41  38    8 

70  57  48 

9446 

9436 
9436 
9789 

96  56  13 
60    0  46 
39  55  24 
60  22  56 

9454 
9444  < 
9444 

9790 

29 

Regius 

Spica 

Antares 

Sun 

W. 

W. 

E. 

E. 

68  31  33 
14  39  20 
31  24  35 
61  31  25 

9484 

9535 
9483 
9834 

70  13    9 
16  19  44 
29  42  58 
59  57  41 

9489 
9533 
9409 
9849 

71  54  34 
18    0  11 
28    1  33 
5824    8 

9400 
9534 
9400 
9809 

73  35  48 
19  40  37 
26  20  19 
56  50  47 

9907  , 
9537 
9607 
9800 

30 

Re^UB 
Spica 

Sun 

W. 
W. 
E. 

81  59  15 
28    1  26 
49    6  51 

9540 
9509 
9906 

83  39  24 
29  41  13 
47  34  39 

9556 

9568 
9014 

85  19  21 
31  20  52 
46    238 

9563 
9575 
9994 

86  59    7 
33    0  21 
44  30  49 

9570  1 

9689 

9083 

31 

Spica 
Sun 

W. 
E. 

41  15  22 
36  54  45 

9618 
9069 

42  53  52 
35  24  10 

9896 
9003 

44  32  12 
33  53  48 

9634 
3008 

46  10  21 
32  23  30 

9041 
3014 

xvin. 
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6BEENWI0H  MEAN  TIME. 

1 

« 

LUNAR  DISTANCES. 

u 

Star's  VaipA 

F.L. 

_ 

P.L 

P.L. 

P.  I.. 

r 

and 

Midiiiclit. 

•f 

xv* 

of 

XVIIfb. 

of 

XXIi>- 

of 

Poflltloii. 

v^ 

Diff. 

Biff. 

Biff 

im. 

a  Arietis 

W. 

O           /         /' 

74    4  96 

S997 

75  52  23 

9999 

77  40  18 

9918 

79  28  19 

9914 

Aidebsran 

W. 

49  56  58 

93« 

44  41  27 

9348 

46  26  16 

9336 

48  11  23 

9394 

Reciilu0 

SpKE 

E. 

37  54  36 

S9J0 

36    623 

9006 

34  18    4 

9909 

39  29  39 

9198 

E. 

91  57  12 

931S 

90    9    2 

9006 

88  20  46 

9904 

86  32  24 

9900 

23 

a  ArietiB 

W. 

88  29  32 

9903 

90  17  55 

9909 

92    6  19 

9909 

93  54  44 

9908  ' 

r 

1 

Aldebamn 

W. 

57    0  24 

9987 

58  46  42 

998D 

6033    6 

9980 

62  19  35 

9977 

\ 

Rein^uB 

E. 

23  26  34 

9190 

21  37  51 

9189 

19  49    7 

9190 

18    0  24 

9199 

Spica 

E. 

77  29  29 

9119 

75  40  46 

tt89 

7359    2 

9189 

79    3  18 

9100 

23 

AMeboran 

W. 

71  12  46 

9978 

72  59  25 

9974 

74  46    3 

9975 

76  39  39 

9878 

Pollux 

W. 

28  16  31 

9236 

30    4    5 

9934 

31  51  42 

9933 

33  39  20 

9934 

Spica 

E, 

62  59  58 

9197 

61  11  26 

9900 

59  22  58 

9903 

57  34  35 

9906 

24 

Aldebaran 

W. 

85  24  34 

9996 

87  10  40 

9301 

88  56  38 

9306 

90  42  29 

9311 

Pbllm 

W. 

42  97    d 

9945 

44  24  24 

9948 

46  11  40 

9959 

47  58  50 

9957  , 

Spiea 

E. 

48  m  iq 

tt9» 

46  46  26 

nss 

44  58  51 

9911 

43  11  24 

9947   • 

Antarw 

E. 

94  24  15 

9999 

99  36  22 

9998 

90  48  36 

99B3 

89    0  58 

9939  1 

Svif 

E. 

119  47  25 

96fi6 

118    7  30 

9661 

116  97  41 

9666 

114  48    0 

9579  ' 

25 

Aldebaran 

W. 

99  29  31 

9345 

101  14  25 

9353 

102  59    8 

9361 

104  43  39 

1 
9368  ' 

Pollux 

W. 

56  52  49 

9984 

58  39  12 

9900 

60  25  26 

9996 

62  11  31 

9303 

Spica 

E. 

34  16  3f^ 

9989 

32  30    7 

9969 

30  43  52 

99M 

28  57  50 

9307 

AotarM 

E. 

80    4  58 

9970 

78  18  14 

99n 

76  31  40 

9983 

74  45  16 

9901 

Svn 

E. 

106  31  37 

9694 

104  52  47 

9611 

103  14    7 

9618 

101  35  36 

9696 

36 

Pollux 

W. 

70  59  25 

9336 

72  44  29 

9B46 

74  29  22 

9353 

76  14    4 

9360 

Re^UB 
Spica 

W. 

34    033 

93« 

35  45  51 

9335 

37  30  59 

9343 

39  15  56 

9351   ' 

E, 

20  11    7 

9360 

18  26  35 

9375 

16  42  24 

9309 

14  58  38 

9419 

E. 

65  55  55 

9397 

^10  35 

9334 

62  25  25 

9S« 

60  40  97 

9950  \ 

809 

E. 

98  85  37 

9684 

91  48    9 

9679 

90  10  51 

90B0 

88  33  44 

9089 

37 

Ptoiha 

W. 

84  54  59 
47  57  52 

9398 

86  38  30 

9407 

88  91  55 

9415 

90    5    9 

9499 

1 

Regulufl 

W. 

9990 

49  41  41 

9897 

51  95  90 

9405 

53    8  48 

9413 

1 

Antares 

E. 

51  58  24 

9389 

50  14  33 

9396 

48  30  53 

9406 

46  47  95 

9419  1 

t 

Sun 

£. 

80  30  57 

9730 

78  54  57 

9738 

77  19    9 

9747 

75  43  32 

9756  1 

38 

Pblhiz 

W. 

98  38  31 

9489 

100  20  38 

9470 

109    9  33 

9478 

100  44  17 

9487  ' 

Begalua 

w. 

61  48  18 

•4M 

63  25  39 

9466 

65    7  48 

9468 

66  49  46 

9478 

Antarw 

£. 

38  19  59 

9459 

36  30  31 

9469 

34  48  91 

9497 

33    622 

9478 

Sun 

£. 

67  48  15 

S798 

66  13  45 

9808 

64  89  97 

9816 

63    590 

9895  1 

1 

39  ;  R^ii0 
1  Spica 

W. 

75  16  52 

9515 

76  57  44 

9593 

78  38  95 

9531 

80  18  55 

9938 

W. 

21  20  59 

9540 

23    1  16 

9545 

24  41  97 

9551 

26  21  30 

9556 

Abtarea 

E. 

24  39  16 

9515 

2U  58  24 

9U3 

21  17  43 

9531 

19  37  13 

9540 

Suif 

E. 

55  17  37 

9869 

53  44  38 

9878 

52  11  51 

9887 

50  39  15 

9806  . 

ao 

Reculus 

W. 

88  38  43 

9578 

90  18    8 

9587 

91  57  21 

9G95 

93  36  23 

>     9808 

W. 

34  39  41 

9580 

36  18  51 

9596 

37  57  51 

9908 

39  36  49 

9611 

Sun 

E, 

42  59  12 

9049 

41  27  47 

9069 

39  56  34 

9M9 

38  95  33 

9979 

31 

Spiea 

W. 

47  48  20 

9649 

49  26    8 

9857 

51    3  46 

9685 

59  41  13 

9874  . 

Sun 

• 

E. 

30  53  43 

3095 

29  24    1 

3037 

97  54  34 

3040 

96  95  99 

3069 

1 
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GREENWICH  MEAN  TIME. 


CS 

p 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
\2 
13 
14 
15 

16 
17 
18 
19 
20 

'21 
22 
23 
24 
25 

•26 

127 
J2H 
1 29 

:u) 

31 
32 


JANUARY. 


Apparent 

Bight 
Asoenalon. 


Noon. 


h  m  B 
16  37  24.29 
16  42  38.00 
16  47  52.65 
16  53  8.24 

16  58  24.74 

17  3  42.10 
17  9  0.27 
17  14  19.21 
17  19  38.89 
17  24  59.24 

17  30  20.22 
17  35  41.77 
17  41  3.84 
17  46  26.37 
17  51  49.31 

17  57  12.61 

18  2  36.20 
16  8  0.02 
18  13  24.01 
18  18  46.1 1 

18  24  12.27 
18  29  36.44 
18  35  0.54 
18  40  24.53 
18  45  48.35 

18  51  11.95 

18  56  35.26 

19  1  58.25 
19  7  90.85 
19  12  43.02 

19  18  4.70 
19  23  25.85 


Yar.of 
RA. 
fori 
Honr. 


Noon. 


8 

•M3.051 
13.099 
13.139 
13.170 
13.906 

13.848 
134S74 
13.305 
13.335 
13.909 

13.387 
13.410 
13.430 
13.449 
13.464 

13.478 
13.488 
13.487 
13.609 
]3.r:06 

13.507 
13.506 
13.509 
13.497 


ApBarent 
Deounatiou. 


Noon, 


II 


Var.of 
Deo. 
fori 

Hour. 


Noon. 


II 


-20  44  31.2-31.74 

20  56  55.3|  30.S7 

21  8  43.9   98.78 


21  19  56.6 
21  30  S2.7 

21  40  31.8 
21  49  53.3 

21  58  36.8 

22  6  41.8 
22  14    8.0 

22  90  54.8 
22  97  1.9 
22  32  29.0 
22  37  15.8 
22  41  22.0 

22  44  47.4 
22  47  31.6 
22  49  34.7 
22  50  56.5 
22  51  36.8 


97.87 
95.74 

SM.10 
99.6J 
91.09 
10.40 
17.77 

16.18 
14  47 
19.79 
11.10 
9.41 

770 
5.99 
4.97 
9.64 
-0.81 


Meridian 
Paaeage. 


h    m 
21  53.6 

21  54.9 

21  56.2 

21  57.5 

21  58.8 


82 
22 
22 
22 
22 


92  61  35. 
22  60  52.7 
22  49  28.2 
22  47  92.1 
13.4881  22  44  34.6 


5+ 


13.465 


13.433' 


13^78    22  41     5.7 


22  36  55.4 


13.450   22  32    3.9 


22  26  31.4 


13.413   22  90  18.0 

13.399'  22  13  24.0 
-I-13W-22    5  49.6 


0.99 
9.65 
4.38 
6.11 
7.84 

9.67 
11.99 
13.00 
14.70 
16.40 


18.00 
+19,77 


0.2 
1.6 
3.0 
4.4 
5.8 


7.2 
29  8.7 
92  10.1 
22  11.6 
22  13.0 

22  14.5 
92  15.9 
92  17.4 
22  18.8 
22  20.3 

99  91.7 
92  93.2 
22  24.6 
29  96.1 
92  97.5 

99  99.0 
99  30.4 
92  31.9 
29  33.3 
92  34.8 

99  36.9 
99  37.6 


FEBRUARY. 


I 

Cm 

O 


I 

9 

3 
4 

« 

5 

6 
7 

8 

9 

10 

11 
19 
13 
14 
15 

16 
17 
18 
19 
20 

91 
92 
23 
24 
95 

96 
27 
28 
99 

30 

31 
32 


Apparent 

iQ^t 
Asoenaion. 


Noon, 


h    m     a 
19  93  95. 

19  98  46.41 

19  34    6.35 

19  39  95.61 

19  44  44.15 

19  60    1.93 

19  55  18.91 

20  0  35.03 
20  5  50.28 
20  11    4.60 

90  16  17.96 
20  91  30.37 
90  96  41.75 
90  31  52.08 
20  37    1.36 

20  42  9.66 
90  47  16.66 

90  52  99.65 

20  57  27.51 

21  2  31.24 

91  7  33.89 
91  19  35.96 
91  17  35.56 
91  99  34.79 
91  87  82.73 

91  39  99.63 
91  37  95.40 
91  49  90.04 
91  47  13.58 
9169    6.06 


19.800 

19.908 
19.163 

91  66  57.47   19.119 

92  1  47.82+19.076 


Yar.of 
RA. 
fori 
Hour. 


Noon, 


85+13.800 


13.343 
13.317 
13.SB7 
13JB7 


13JKN 

13.189 
13.154 
13.116 
13.078 

18.037 
19.995 
19.968 
19.900 
19.864 

19^19 
19.779 
18.796 
19.679 
19.639 

18.584 

19.537 
19.489 
19.441 
18.8941 


Apparent 
DeaunatlOTL 


hrar.of 
Bee. 
ftvrl 

JBonr. 


Noon* 


o 
-99 


f       u 

6  49.( 


6+18 


91  57  35.0 
91  48  40.7 
91  39  6.9 
91  98  54.0 

91  18  9.4 
91  6  39.6 
90  54  94.9 
90  41  39.9 
90  28  17.9 

90  14  19.6 
19  59  45.6 
19  44  36.4 
19  98  52.4 
19  19  34.3 

18  65  49.9 
18  38  18.7 
18  90  92.3 
18  1  54.4 
17  42  55.7 

17  23  96.8 
17  3  98.3 
16  43  1.0 
16  99  5.4 
16    0  49.4 


19.347    15  38  59.6 


15  16  36.7 
14  53  55.5 
14  30  49.6 
14    7  19.6 

13  43  96.4 
-13  19  10.7 


jreon. 


.771 


81.43 
83.66 
94.78 
96.94 

87  J5 


91.11 
99.66 
84.18 


S7.16 


41.45 


44.19 

46.61 
4B.81 
48.08 

40.33 
60.55 
61.73 
6OJ0 
54.08 

65.19 
56.19 
67J93 
68JU 
50JM 

60.19 
481.19 


37.6 
39.0 
40.4 
41.8 
43.1 

99  44.4 

99  457 
99  47.0 
99  48.3 
92  49.6 


60.9 
69.1 
53.3 
64.5 
55.7 


99  66.9 
99  68.1 
99  59.3 


93 

o.s> 

93 

1.6 

93 

9.6 

93 

3.7 

93 

4.7, 

93 

5.7 

93 

6.7 

93 

7.7 

93 

8.6 

93 

9.6, 

93  10.5  , 

93  11.4 

93  19.3 
93  13.9 


Dayof  theHontiL  latb 


8«midiaineter    6J2 
Hor.  Parallax     6.5 


6th. 


6'.1 
(r.3 


nth. 


^!o 

6.2 


16tb. 


^'.9 
6.1 


Slat 


^:8 
6.0 


96th. 


S.7 
5.9 


SUt 


Bay  of  the  Month. 


Olh. 


5.9 


Semidiameter 
Hor.  Forallaz 


5^6 

5.8 


18th. 


II 
5.5 

6.7 


16th. 


5U 
5.6 


90th. 


^4 
5.6 


8Slb. 


^'.3 

53, 


Kon.— >Korfch  deoUnatlona  are  marked  +,  aonth  deoUnatioiia  -^ 
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GREENWICH  MEAN  TIME. 


MARCH. 


a 
e 

e 


1 

s 

3 
4 
5 

6 

7 

6 

9 

10 

11 
\2 
13 
14 
15 

16 

17 
18 
19 
20 

21 
29 
23 
21 
25 

26 
27 
2H 
29 
30 

31 
32 


^Bsr* 


IfOOHm 


h    in     ■ 
91  47  13. 

9168    6.06 

91  56  57.47 
»  1  47.82 
99    6  37.15 

99  11  95.46 
99  16  19.76 
99  90  69.13 
99  95  44.53 
99  30  99.00 

99  35  I9i58 

92  39  55.99 

92  44  37.16 
99  49  18.91 
99  53  58w47 

9958  87496 

93  3  1&.77 
93  7  54.86 
93  19  39.30 
93  17  9.11 

93  91  45.331 
93  96  91.01 
93  30  56.17 
93  35  30.86 
23  40  5.11 

93  44  38.98 
23  49  19.50 
93  53  45.70 
93  58  18.64 
0  9  51.35 

0   793.89 
01156JB-h 


58|+19Jn8 
19.1(0 
19.119 
19.079 
19.093 


.991 
.960 
.910 
.879 


VM-.of 

&▲. 

fori 

Hoar. 


rrbofl. 


AmMuent 
DMUDation. 


JITOOM. 


6|4«ej5 


V«r.of 
Deo. 
fori 

Hoar. 


IfO€%m 


.797 
.761 
.7S7 


U»l 


.579' 

.497 
.475 
.455 


.419 


.378 

u.aoo 


.M7 


O         I         II 

-14  30  49. 
14  7  19.6 
13  43  96.4 
13  19  10.7 
19  54  33.9 

19  99  34.5 
19  4  15.5 
11  38  36.8 
11  19  39.9 
10  46  93.0 

10  19  .'lO.S 
9  53  0.8 
9  95  55.1 
8  58  34.4 
8  30  59.4 

8  3  10.6 
7  35  9.0 
7  6  55.9 
6  38  30.0 
6    9  54.2 

5  41  a4 
5  19  13.4 
4  43  9.9 
4  13  58.6 
3  44  40.9 

3  15  15.5 

9  45  45.0 
9  1G  9.6 
1  46  99.9 
1  16  46.7 


Meridian 
PMsage. 


S9JM 


h   m 
93  10.5 

93  11.4 


00.19  93  19.3 
61.19;  93  13.9 
69.09*  93  14.1 


0  47    0.5 
0  17  19.1 


09.07 
03.71 
64  51 
65.90 
66.03 

60.73 
67.41 
68.06 
08.66 
09.95 

09.00 
70.33 
70.81 
71Jn 
71.71 

79.10 
79.47 
79:81 
73.19 
73.41 

73;06 
73.88 
74.97 
74.93 
74.37 


93  15.0 
93  15.8 
93  16.6 
93  17.4 
93  18.9 

93  18.9 
93  19.7 
93  20.5 
93  91.9 
93  91.9 

93  99.6 
93  93.3 
93  94.0 
93  94.7 
93  95.4 

93  26.0 
93  26.7 
93  97.3 
93  97.9 
93  98.5 

93  99.9 
93  99.8 
93  30.4 
93  31.0 
93  31.6 


74.47  93  39.9 


•1-74.56 


93  39.8 


DqrafthtlCoaflk    94. 

Settidiametor       5.3 
Hor.Pkrallu        5.5 


7th. 


^'.9 
5.4 


Ifth. 


5.4 


nth. 


^1 

53 


99d. 


5:1 
5.3 


97th. 


5.1 
5.3 


APRIL. 


I 

& 


1 
9 

3 
4 
5 

6 
7 

8 

9 

10 

11 
19 
13 
14 
15 

16 
17 
18 
19 
90 

91 
99 
93 
94 
95 

96 
97 
98 
99 
30 

31 
39 


Apparent 

Sigbt 
Aeoension. 


Noon. 


h    m     a 

0  11  56.991+11 

0  16  98.59 

0  91    0.84 

0  95  33.08 

0  30    5.34 


0  84  37.67 
0  39  10.19 
0  4:)  49.79 
0  48  15.52 
0  59  4a55 

0  57  91.85 

1  1  65.46 
1  6  99.43 
1  11  3.78 
1  15  38.56 

1  90  13.80 
1  94  49.53 
199  95.79 
1  34  9.69 
1  38  40.06 

1  43  18.15 
1  47  56.91 
1  59  36.39{ 
1  57  16.61 
9    1  57.61 

9  6  39.49 
9  11  99.08 
9  16  5.69 
9  90  50.05 
9  95  35.42 

9  30  91.75 
9  35    9.07 


Var.of 
B.A: 
fori 

Hoar. 


iVbon. 


Appaient 
>eelLuiiioii. 


Dei 


Var.of 
Deo. 
fori 

Hoar. 


Noon. 


■  o      I     n 

.847-  0  17  19.1 

11.3444-  0  19  37.8 

11.343  0  49  98.4 

11.344  1  19  19.0 
11.348}     1  49    9.0 

9  11  57.7 
9  41  44.3 
3  11  98.1 

3  41    8.5 

4  10  44.6 


11. 

11.354 

11.300 

11.871 

11. 


11.391 
11.408 
11.494 
11.440 
11.458 

11.478 
11.500 
11.698 
11.548 
11.674 


4  40  15.7 

5  9  41.0 

5  38  59.9 

6  8  11.6 
6  37  15.4 


Noon, 


7   6  10.4 

7  34  56.9| 

8  3  31.9 

8  31  56.7 

9  0  10.0 

9  98  11.1 

9  55  50.9 

10  93  33.5 

10  SO  53.3 

11  17  57.9 

11  44  46.6 
19  11  18.6 
19  37  33.3 
13  3  30.0 
II.910I  13  99    7.9 


11.001 

11.030 

11.661 

11.6081 

11. 


II 
•1-74.56 

74.60 

74.61 

74.00 

74.86 

74^ 
74J9 
74J88 
74.09 
73.91 

73.68 
73.43 
73.15 
79.84 

79.48 

78.11 
71.71 
71 J7 
70.61 
70.80 

89.78 
09.93 


Meridiaa 


11.761 
11.797 
11.838 
11.839 


80b09 

67.37 


65.98 


11.951 


•4.47 
83.68 


13  54  96.9   89.84 


•I-11.900I-I-14  19  94.9,461  JO 


h    m 
93  39.8 

93  33.3 
93  33.9 
93  34.5 
93  35.1 

93  35.7 
93  36.3 
93  36.9 
93  37.5 
93  38.9 

93  38.8 
93  39.4 
93  40.0 
93  40.7 
93  41.3 

93  49.0 
93  49.6 
93  43.3 
93  40.0 
93  44.7 

93  45.4 
93  46.1 
93  46.8 
93  47.5 
93  48.9 

93  49.0 
93  49.8  I 
93  50.6  > 
93  51.4 
93  59.3 

93  53.1 
93  54.0 


DAyoftheMoaUi.    lat 


II 


Semldiaroeter       5.0 
Hor.  Parallaz       5.9 


fth. 


^!o 

5.9 


11th. 


5.0 
5J2 


Itth. 


5i) 


9lat. 


£.0 
5.1 


98th. 


II 
4.9, 

5.1' 


t  pwflxed  to  the  hoariy  change  of  decUnatton,  Indicates  that  north  dedlnationa  are  Inpreairing  and  aoath  deeUna-   > 
tioaa  are  daoreaalngt  —  indioatee  that  north  decUnationa  are  deoreaaing  and  aooth  deoHnatiooa Inereaaing, 
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TENU8,  18tr. 


GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

1 

o 

1 

Ammrent 
AooenaioD. 

Var.of 
B.A. 
fori 

Hour. 

Aimarent 
Deounatioii. 

Var.of 
Deo. 
fori 

Hour. 

Meridian 
Paaaage. 

1 

1 

Apparont 

lu^t 
A^oeiiBion. 

Yar.of 

B.A. 

fori 

Hour. 

karyof 
AvMNBt     Dea. 
De^Inattoo.    Ibrl 
Hoar. 

Noon. 

Noon. 

Ktxm. 

Ifocn. 

Noon, 

Jfoon. 

Neon, 

NbmL 

1 

h    m     s 
2  30  21.75 

a 
+11.051 

0      t      u 

+13  54  26.2 

M 

+89.84 

h    m 
23  53.1 

1 

h    m     a 
5    7    6.95 

■ 
+18.989 

+23  1146'.5+29[68 

h   m 
0  96.8 

S 

2  35    9.07 

11.993 

14  19  24.2 

61J9 

23  54.0 

2 

5  12  25.73 

13J»7 

23  20  90.6   90.90 

098JI 

3 

2  40  57.41 

19.096 

14  44    1.2 

61.10 

23  54.9 

3 

5  17  46.17 

13.399 

23  28  34.1    19.30 

0  99.6 

4 

2  44  46.78 

12.079 

15    8  16.4 

60.17 

23  55.8 

4 

5  23    5.21 

13.34^ 

23  35  56.6    17.88 

0  91.0 

5 

2  49  37.20 

19.1S3 

15  32    9.1 

50JB 

23  56.7 

5 

5  28  25.81 

18.360 

23  42  97. 

8    15.86 

0  99.4 

6 

2  54  28.69 

19.168 

16  55  38.6 

68  JM 

23  67.7 

6 

5  33  46.89 

13.389 

23  48^. 

5   -14.11 

0  93.8 

7 

2  59  21.27 

19.914 

16  18  44.2 

57  JS 

23  58.6 

7 

5  39    8.42 

18.406 

23  53  66. 

3    19.37 

0  95.9 

8 

3    4  14.95 

19J»6 

16  41  25.1 

66.18 

^59.6 

8 

5  44  90.85 

13.491 

23  58  30. 

9    10.80 

0  96.6 

9 

3    9    9.73 

19.306 

17    3  40.5 

59.10 

9 

5  49  52.60 

13.433 

24    2  24. 

1      8.88 

0  98.0 

JO 

3  14    5.64 

19.353 

17  25  99.6 

54.60 

0    0.6 

10 

5  55  15.11 

13.444 

24    5  34. 

7     7.06 

0  99.5 

11 

3  19    2.67 

19.400 

17  46  51.8 

69.85 

0    1.6 

11 

6    0  37.83 

13.451 

94    8    9. 

7    6sr 

0  40.9 

J2 

3  24    0.83 

19.4f7 

18    7  46.3 

61.68 

0    2.6 

12 

6    6    0.70 

13.456 

94    9  47. 

7     8.48 

0  49.4 

13 

3  29    0.12 

19.404 

18  28  12.3 

A0.4R 

0    3.7 

13 

6  11  93.65 

13.458 

94  10  49. 

8  +  1.69 

043.8 

J4 

3  34    0.54 

19.541 

18  48    9.2 

40.95 

0    4.7 

14 

6  16  46.63 

18.458 

94  11    8. 

ffl-  0.11 

0  45.3 

15 

3  39    2.08 

19.586 

19    7  36.3 

47.99 

0    5.8 

15 

6  22    9.56 

13.454 

94  10  45. 

0     1.90 

0  46.7 

J6 

3  44    4.74 

19.694 

19  26  32.9 

46.70 

0    6.9 

16 

6  27  32.38 

13.448 

24    9  38. 

0     8.89 

0  4a9 

17 

3  49    8.51 

19.680 

19  44  58.2 

46.40 

0    8.0 

17 

6  32  55.03 

13.430 

94    7  48. 

d     5.48 

0  49.6 

18 

3  54  13.38 

19.Tf7 

20    2  51.6 

44.06 

0    9.1 

18 

6  38  17.44 

18.499 

94    5  15. 

d     7J7 

0  61.0 

19 

3  59  19.36 

19.779 

20  20  12.5 

49.60 

0  10.2 

19 

6  43  39.57 

18.415 

94    159. 

9      9.05 

0  59.4 

20 

4    4  96.41 

19.617 

20  37    0.3 

41 M 

0  11.4 

20 

6  49    1.35 

13.400 

93  68    0. 

7    10.89 

0  53.9 

21 

4    9  34.52 

19.861 

20  53  14.2 

80.87 

0  12.6 

21 

6  64  92.72 

18.381 

93  53  19. 

6    19.69 

0  56.3 

22 

4  14  43.66 

19.904 

21    8  53.7 

38.48 

0  13.8 

22 

6  69  43.62 

18.361 

93  47  56. 

1    14.86 

0  66.7 

23 

4  19  53.83 

19.945 

21  23  58.1 

80.95 

0  15.1 

23 

7    5    4.00 

18.387 

93  41  50. 

5    10.11 

0  68.1 

24 

4  25    4.99 

19.986 

21  38  26.8 

35.45 

0  16.3 

24 

7  10  93.80 

13.819 

93  35    3. 

1    17.85 

0  59.5 

25 

4  30  17.13 

13.096 

21  52  19.2 

38.98 

0  17.6 

25 

7  15  49.98 

18JH6 

93  97  34. 

1     19.67 

1    0.9 

26 

4  35  30.23 

13.065 

22    5  34.7 

89.38 

0  18.9 

26 

7  91    1.47 

18.956 

93  19  93. 

6    9IJ9 

1    9.9 

27 

4  40  44.25 

13.104 

22  18  12.8 

30.81 

0  20.2 

27 

7  26  19.24 

18.996 

93  10  32. 

1    99.99 

1    3.6 

28 

4  45  69.16 

18.140 

22  30  13.1 

99iB 

0  21.5 

28 

7  31  36.23 

13.191 

93    1    0. 

1    94.^ 

1    4.9, 

29 

4  51  14.92 

18.174 

22  41  35.0 

97.69 

0  22.8 

29 

7  36  59.40 

13.156 

22  50  47. 

7    96.95 

1    6.2 

30 

4  56  31.49 

13.906 

22  58  18.2 

95.99 

0  24.1 

30 

7  42    7.72 

18.119 

22  39  55. 

5    98.00 

1    7.5 

31 

5    1  48.85 

18.930 

23    9  29.2 

94.35 

0  25.5 

31 

7  47  22.14 

13.061 

22  28  23. 

9    99.63 

I    8.8 

32 

5    7    6.95 

•f13.9O0 

+28  11  46.5 

+99.68 

0  26.8 

32 

7  62  35.62 

+13.041 

+22  16  13. 

21-81 J5 

1  lOJ  , 

Day  of  the  Month 

.  l0t 

tUi. 

nth. 

4:9 
5.1 

Mth 

4:9 
5.1 

.  9loi. 

5% 
5.1 

16th. 

5% 
5.1 

flat. 

Da 

7oftheMoittb 

u   0th. 

leCh. 

18th. 

90Ch. 

98lh. 

i«lh. 

Semidiameter 
Hor.  Parallax 

•4» 
6.1 

4:9 

5.1 

5% 
0.1 

8ei 
He 

midiameter 
>r.  Parallax 

5"0 
5J2 

d:o 

5i2 

^.0 
5.2 

£1 
5.9 

5.3 

5.4 

1 

Kois.— North 

deoUn 

ations  are  mark 

ed  +,  aoath  di 

lolinatlo 

na— . 

YBNUS,  18T7. 
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QBEENWIGH  MEAN  TIHB. 


JULY. 


AUGUST. 


1 
9 
3 
4 
5 

t  6 

I 

i  7 


8 

!  9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
90 

91 
99 
93 


97 
98 

90 
30 

31 


AlOWMiflP. 


JTmhi. 


h    m     a 
7  47  39.14 

7  59  35.69 

7  57  48.13 

8  9  50.63 
8    8  10.10 

8  13  19.49 
8  18  97.78 
8  93  34.94 
8  98  40.05 
8  33  45.78 

8  38  49.40 
8  43  51.89 
8  48  53.09 
8  53  59.08 

8  58  51.68 

9  3  49.14 
9  8  45.33 
9  13  40.95 
9  18  33.91 
9  93  96.31 

9  98  17.46 
9  33  7.30 
9  37  56.03 
9  49  43.48 
9  47  99.79 

9  59  14.78 

9  56  58.67 

10    1  41.41 

10    6  93.03 

10  II    3.55 


Var.of 
B.A. 
fori 
Hour. 


Koau. 


rl'13.061 
13.041 
13.000 
19.968 
19.013 


19.808 
19.899 
19.774 
19.79S 
19.876 


19.696 
19.575 
19.M4 
19.479 
19.49D 


Anpannt 
DoGUBaiioD. 


^-9'/38  93!9 
92  16  13.9 
92  3  94.0 
91  49  56.7 
91  35  51.9 


Var.of 
Deo. 
fori 

Hour. 


Noon. 


1$ 


10  15  43.00 
10  90  91.40 


19.315 


19iU0 
19.15; 

19.105 

19.064 

19.003 

11. 

11.1 


11.853 
11.804 
11.757 
11.710 
U.I 


91  91  10.1 
91  5  51.9 
90  49  57.8 
90  33  98.3 
90  16  94.0 

19  58  45.8 
19  40  34.9 
19  91  49.9 
19  9  33.5 
18  49  45.7 

18  99  97.3 

18  1  38.8 
17  40  91.0 
17  18  34.6 
16  66  90.4 

16  33  38.9 
16  10  31.0 
15  46  57.9 
15  99  58.5 
14  58  35.4 

14  33  48.7 
14    8  39.1 
13  43    7.31 
13  17  14.1 

19  51    0.1 


11.6n|  19  94  96.01 
4-]1.577Ull  57  39. 


Meridian 
pMuge 


31 JB 
39.85 
34.43 

35.97 

37.51 
30.01 
40.50 
41.97 
43.30 

44.79 
46.11 
47.Ai 
48.85 
50.14 

51.40 
50.64 
53.85 
55.09 
56.17 

57J89 
58.37 
50.43 
09.46 
61.46 

09.43 
63^ 

64.97 
65.16 


7-87 


66.83 

«74o| 


m 

8.8 

lO.I 
11.4 
19.6 
13.8 

15.0 
16.9 
17.4 
18.6 
19.8 

90.9 
99.0 
93.1 
94.1 
95.9 

96.9 
27.9 
9b.9 
99.1 
30.0 

30.9 
31.8 
39.7 
33.5 
34.3 

35.1 
35.9 
36.7 
37.5 
38.3 

39.0 
39.7 


D^reftkeJImtk.  6tt. 


I9«mi4iamel«r 
Bor.  Parmllaz 


5'i2 
5.4 


lOCiL 


5!3 
55 


Uth. 


^.3 
5.5 


90th. 


It 
5.4 


95th. 


t$ 
5.5 

5.7 


lOth. 


1 
2 
3 
4 
*5 

6 
7 
8 
9 
10 

11 
19 
13 
14 
15 

16 
17 
18 
19 
20 

91 
92 
93 
94 
95 

96 
27 

28 
99 
30 

31 
39 


Aaoenaioo. 


Var.of 
B.A. 
fori 

Hour. 


IfoOH, 


h    m     a  a 

10  20  21.40-hll.577 
10  24  58.79    11.536 
10  29  35.19    11. 
10  34  10.63    11.457 
10  38  45.14    11.418 


10  43  18.75 
10  47  51.49 
10  52  93.39 

10  56  54.49 

1 1  1  94.81 

11  5  54.40 
11  10  93.29 
11  14  51.51 
11  19  19.10 
U  23  46.09 

11  28  19.59 
11  39  3a43 
11  37  3.86 
11  41  98. 
11  45  53.4 

11  50  17j 
1154  41.52 
11  59  5.14 
19  3  98.52 
19  7  51.70 

19  19  14.79 
19  16  37.65 
19  91  0.51 
19  35  93.36 
19  99  46.93 


Neon* 


AjHiaraat 
DeoBnation. 


Noon. 


19  34    9.17 

19  38  39.91^-1-10.063 


11.381 

11.345i 

11.311 

11.939 

11.948 

11  JUS 
11.189 
11.169 
11.137 
11.119 

11.000 

11. 

11. 

11. 

11.0161 

11.001 
10.069 
10.979 
10.070 
10. 


Oil/ 

•1-11  57  39.: 
11  30  90.7 
11    2  50.8 
10  35    3.7 
10    7    0.1 


Yaruif 


fori 
Hoar. 


JfOOHm 


It 


MeriliaD 


9  38  40.8  71. 

9  10    6.5  71. 

8  41  17.9  79.31 

8  19  15.8  79.86 
7  43    0.9 

7  13  33.9 
6  43  55.6 
6  14  6.7 
5  44  7.8 
5  13  50.8 


10.057 

10.063 

10.96 

10.963 

10.954 

10.968 


4  43  43.3 
4  13  19.9 
3  49  48.0 
3  19  10.5 
9  41  97.4 

9  10  39.4 
1  39  47.1 
1  8  51.3 
0  37  59.6 
0    6  51.7 

0  94  10.7 

0  55  13.8 

1  96  17.1 
1  57  19.9 
9  98  91.7 


9  50  91.51 
^  3  30  18. 


75.85 
76.16 
70.44 
76.68 
76.91 

77.10 
77JH 
77«40 

77.50 
77.58 

77.63 
77.64| 

77.64 
77.61 
77.54 


77.44 

81— 77J0f 


39.7 
40.4 
41.0 
41.6 
49.9 

49.8 
43.4 
440 
44.6 
45.9 

45.7 
46.3 
46.8 
47.3 

47.8 

48^ 
48.8 
49.3 
49.8 
50.3 

50.7 
51.9 
51.6 
59.1 
59.5 

53.0 
53.4 
53.8 
54.9 
54.6 

55.1 
55.5 


DayoftlieHMth.  4th. 


5i>    Semidiameter 
5.7|Hor.  Parallax 


. 


5.6 

5.8 


9th. 


i;,7 

5.9 


Uth. 


6.0 


I9lh. 


u 

5.9 
6.1 


94th. 


II 
6.1 

6.3 


99th. 


II 
6J2 

6.4 


to  the  hourly  change  of  deeUnatioafindicatea  that  north  dficHnatlana  are  iofiieaaliig  and  aoothdeoUna* 
deereaaiag;  —  Indkmtae  that  north  dacHnalkwia  are  deoreaaing  and  aonth  dtirHnatifflnf 
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VENUS,  18TT 


GREENWICH  MEAN  TIME. 

( 
I 

SEPTEMBER. 

OCTOBER. 

■ 

1 

1 

Apparent 

lUght 
ABoension. 

Var.of 
H.A. 
fori 
Hoar. 

Apparent 
Beounatioi 

Var.of 
Dee. 
I     fori 
Honr. 

KeridUui 
Panaage. 

• 

1 

Apparent 

So^t 

AaceQsion. 

Var.of 

B.A. 

fori 

Hour. 

Apparent 
Dedlkatton. 

Var.of 
I>ec 

Ifoon, 

yoon. 

Noon. 

Kotm. 

Noon. 

Nwn. 

Noon. 

No9n, 

1 

i 

h    m     a 
12  38  32.22 

a 
•M0.M3 

-  3  30  18. 

It 
.8-77J9 

h    m 
1  55.5 

1 

h   m     a 
14  53  5ai3 

a 

0     *     II 
-17  39  51.1 

II             h       Bl 

-».74     2  I«.7 

3 

12  42  55.43 

10.070 

4    1  12. 

8    77.17 

1  56.0 

2 

14  58  41.86 

11.846 

18    3  32.2 

5Bj»   %  las 

3 

12  47  18.83 

10.880 

4  32    2. 

8    77.00 

1  56.4 

3 

15    3  26.66 

11.800 

18  26  47.7 

57.eo|     2  14.3  t 

4 

12  51  42.47 

10.881 

5    2  48. 

2    76.78 

1  56.9 

4 

15    8  12.54 

11.985 

18  49  36.7 

56. 

4d    2  1S.I    1 

5 

12  56    6.37 

11.003 

5  33  28. 

2    76..'»6 

1  57.3 

5 

15  12  59.49 

11.878 

19  1 1  58.6 

55.33     2  15.9 

6 

13    0  30.60 

11.017 

6    4    2. 

2    76.98 

1  57.8 

6 

15  17  47.52 

19.084 

19  33  52.6 

1 
54.16     8  16.8 

7 

13    4  55.18 

11.038 

6  34  29. 

4    75.06 

1  58.3 

7 

15  22  36.63 

19.068 

19  55  18.0 

59.86     2  17.7 

8 

13    9  20.16 

11.048 

7    4  49. 

1     75.65 

1  58.8 

8 

15  27  26.81 

19.113 

20  16  14.1 

51.79     9  18.6 

9 

13  13  45.56 

11.068 

7  35    0. 

5    76.98 

I  59.3 

9 

15  32  18.04 

19.157 

20  36  40.2 

50.46     2  19.5  ' 

10 

13  18  11.43 

11.088 

8    5    2. 

9    74.80 

1  50.8 

10 

15  37  10.33 

19.90a 

20  56  35.6 

48.16     2  20.5   1 

11 

13  22  37.80 

11.108 

8  34  55. 

7    74.48 

2    0.3 

11 

15  42    3.64 

19.944 

21  15  69.6 

47.1 

B4    2  21.4  ! 

19 

13  27    4.70 

11.138 

9  .4  38. 

0    74.03 

2    0.8 

12 

15  46  57.97 

19.985 

21  34f51.3 

46.' 

19    2  22.4 

13 

13  31  32.17 

11.157 

9  34    9. 

2    73^ 

2    1.3 

13 

15  51  53.29 

19.396 

21  53  10.2 

45.. 

10    2  23.4 

14 

13  36    0.24 

11.183 

10    3  28. 

4    73.05 

2    1.9 

14 

15  56  49.58 

19.365 

22  10  55.7 

43.' 

ro    2  24.4 

15 

13  40  28.93 

11.910 

10  32  35. 

0    79.50 

2    2.4 

15 

16    1  46.82 

19.406 

22  28    7.2 

jgi 

nl    2  25.4 

16 

13  44  58.30 

11.938 

11    128. 

2    71.83 

2    3.0 

16 

16    6  44.98 

19.443 

22  44  44.0 

40.1 

31     2  26.5  , 

17 

13  49  28.36 

11.968 

11  30    7. 

3    71.33 

2    3.5 

17 

16  11  44.03 

19.478 

23    0  45.5 

MM   1 

33     227.5' 

18 

13  53  59.14 

11.300 

11  58  31. 

7    70.68 

2    4.1 

18 

16  16  43.93 

19.513 

23  16  11.2 

S7J 

Sri    2  2a6 

19 

13  58  30.68 

11.339 

12  26  40. 

4    70.03 

2    4.7 

19 

16  21  44.64 

19.546 

23  31    0.4 

36J 

id    2  29.6 

SO 

14    3    3.01 

1I.30C 

12  54  32. 

9    68.33 

2    5.3 

20 

16  26  46.13 

19.578 

23  45  12.6 

34.' 

M    2  30.7 

21 

14    7  36.15 

11.388 

13  22    8. 

4    68.69 

2    5.9 

21 

16  31  48.36 

19.607 

23  58  47.3 

33.1 

I6|    2  31.8 

22 

14  12  io.n 

11.496 

13  49  26. 

3    67.87 

2    6.5 

22 

16  36  51.27 

19.636 

24  11  44.1 

31J 

S8    23SL9 

23 

14  16  44.98 

11.471 

14  16  25. 

d   67.08 

2    7.1 

23 

16  41  54.84 

19.689 

24  24    2.4 

98.1 

»    3  34.0 

24 

14  21  20.73 

ll.ji08 

14  43    6. 

0    66J97 

2    7.8 

24 

16  46  59.01 

19.687 

24  35  41.8 

AAl 

B    2  35JI 

25 

14  25  57.41 

H.M8 

15    9  26. 

3    66.43 

2    8.4 

25 

16  52    3.74 

19.708 

24  46  41.9 

96J 

n    2  36.3 

26 

14  30  35.03 

11.568 

15  35  26. 

1    64.56 

2    9.1 

26 

16  57    9.00 

19.730 

24  57    2.2 

95.( 

»1     2  37.5 

27 

14  35  13.62 

11.688 

16    1    4. 

6    63.66 

2    9.8 

27 

17    2  14.70 

19.747 

25    6  42.2 

93.: 

»    2  38iS 

28 

14  39  53.21 

11.671 

16  26  21. 

0    69.71 

2  10.5 

28 

17    7  20.80 

19.788 

25  15  41.7 

91  .< 

M    2  39.7 

29 

14  44  33.82 

11.714 

16  51  14. 

7    61.76 

2  11.2 

29 

17  12  27.23 

19.77S 

25  24    0.6 

18J 

n    2  40.8 

30 

14  49  15.46 

11.7S7 

17  15  45. 

0    60.77 

2  11.9 

30 

17  17  33.95 

19.786 

25  31  38.3 

18.1 

10    2  42.0 

31 
32 

14  53  58.13 
14  58  41.66 

11.801 
+11.846 

17  39  51. 
-18    3  32. 

1    50.74 
2-68.68 

2  12.7 
2  13.5 

31 
32 

17  22  40.88 
17  27  47.96 

19.793 
^1-19.786 

25  38  34.6 
-25  44  49.2 

16.' 

-14.' 

17    2  43.1 
r4|    2  44.3 

DAyortheHouUi 

.    Id. 

gth. 

Uth. 
6.8 

18th. 

Sid. 

38tli. 

DayotfthaMontlL 

Sd. 

Sth. 

18th.  1 

18th. 

9ld. 

98th. 
8.9 

Semidiameter 
Hor.  Parallax 

• 

d;3 

6.5 

44 
6.7 

7.0 

6:9 

751 

7.1 
7.4 

Semidiameter 
Hor.  Parallax 

7:3 
7.6 

i:5 

7.8 

7:8 
81 

8.0 
8.3 

8.3 
84> 

Kon.— iron 

thdiwlin 

idinatlo 

M— . 

VENUS,  IStT. 


GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

m 
% 

^ 

Aweaaioa. 

Var.of 
RA. 
ftirl 
Hour. 

Appttraot 
Doounatioi] 

Yarjot 
Deo. 
k.    fori 
Hour. 

Meridiwa 
pMsage. 

1 

1 

^BST* 

Var.of 
RA. 
fori 

Hoar. 

AvpaMBt 
DeSbiatlon. 

Varjif 
Dao. 
fcrl 

Hour. 

Moridlaa 
Paaaage. 

Jriion* 

iVbOM. 

Noon, 

^oon. 

Ifbon. 

Noom, 

Nomi, 

^bon. 

1 

h   B     • 
17  97  47.96 

• 
-I-1S.79S 

Off. 

-95  44  49 

.9-14.74 

h    m 
9  44.3 

1 

h    m     8           a 
19  55  57.834-11.415 

O         f         It 

-93  39    6.5 

+9190 

h   m 
3  14.3 

9 

17  39  55.19 
17  38    9.S9 

lt.7W 

1  95  50  91. 

.8    19.00 

9  45.5 

9 

90    0  30.67 

11.399 

93  17  51.9 

38.95 

3  14.9 

:   3 

19.796 

95  56  19. 

.3    11.9^ 

9  46.7 

3 

90    6    1.99 

11.999 

93    3    6.1 

37  J6 

3  15.4 

'  4 

17  43    9.30 

1S.7»4 

95  59  90. 

6     9M 

9  47.9 

4 

90    9  99.60 

11.131 

99  47  49.1 

38.85 

3  15.9 

5 

17  48  16.34 

IS.786 

96    9  46. 

6     7.70 

9  49.1 

5 

90  13  55.56 

11.089 

99  39    1.4 

49.11 
41.33 

i    3  16.4 

6 

17  63  93.08 

19.775 

96    5  30. 

1      5.08 

9  50.3 

6 

90  18  19.11 

10.081 

99  15  44.0 

3  16.8 

7 

If  58  99.50 

I9.7ei 

96    7  31. 

.1      4.18 

9  51.5 

7 

90  99  40.18 

10.898 

91  68  57.8 

49ff<9 

3  17.9 

8 

18    3  35.r>4 

19.748 

96    8  49. 

7     9.90 

9  59.7 

8 

90  96  56.71 

10.719 

91  41  43.5 

43.87 

3  17.6 

9 

18    8  41.10 

19.791 

96    9  95. 

,8^  0.89 

9  53.8 

9 

90  31  14.64 

10.800 

91  94    9.1 

44.78 
45.88 

3  18.0 

10 

18  13  46.10 

19.6M 

96    9  19. 

6-1-  1.14 

9  54.9 

10 

90  35  97.90 

10.407 

91    6  64.4 

3  18.3 

11 

18  18  50.46 

19.917 

96    8  30. 

9     9.91 

9  56.0 

11 

90  39  38.43 

10.389 

90  47  91.4 

48.00 

3  18.5 

14 

18  93  64.09 

19.634 

96    7    0. 

1      4.88 

9  57.1 

19 

90  43  46.18 

10.985 

90  98  93.9 

47.00 

3  18.7 

13 

18  98  56.91 

19.5M 

96    4  47. 

4      8.41 

9  58.9 

13 

90  47  51.09 

10.145 

90    9    3.0 

48.8^ 

3  18.8 

14 

18  33  58.69 

19.M0 

96    1  59. 

9     8.14 

9  59.3 

14 

90  51  53.09 

10.098 

19  49  19.5 

40.77 

3  18.9 

16 

18  38  50.73 

19.AX8 

95  58  16. 

8     0.87 

3    0.4 

15 

90  55  59.13 

9.806 

19  99  14.5 

3  18.9 

16 

18  43  59.57 

19.479 

95  53  59. 

6    11.57 

3    1.5 

16 

90  59  48.15 

0.771 

19    8  48.9 

51.40 

3  18.9 

17 

18  48  58.98 

19.4B 

95  49    1. 

6    19J98 

3    9.5 

17 

91    3  41.0^ 

0.841 

18  48    3.7 

M.96 
53.04 

3  18.8 

18 

18  53  65.75 

19.389 

95  43  93. 

0    14.94 

3    3.5 

18 

91    7  30.87 

0.509 

18  96  59.9 

3  18.7 

:I9 

18  58  51.90 

19.319 

95  37    4. 

4    18  81 

3    4.5 

19 

91  11  17.47 

0.374 

18    5  38.3 

53.78 

3  18.5 

90 

1 
1 

19    3  46.68 

19.999 

95  30    6. 

0    18.98 

3    5.5 

90 

91  15   0.81 

9.980 

17  43  59.9 

54.44 

3  18.3 

1 

1 
91 

19    8  39.99 

19.100 

95  99  98. 

3    10.80 

3    6.4 

91 

91  18  40.84 

0.008 

17  99    5.8 

65.06 

3  16.1 

99 

19  13  31.77 

19.198 

95  14  11. 

8    91.40 

3    7.3 

99 

91  99  17.50 

8.057 

16  69  67.0 

55.67 

3  17.7 

93 

19  18  91.94 

19.067 

95    5  17. 

0    98.06 

3    8.9 

93 

91  95  50.73 

8.813 

16  37  34.6 

58J9I 

3  17.3 

94 

19  93  10.46 

11.088 

94  56  44. 

3    94.84 

3    9.1 

94 

91  99  90.47 

8.885 

16  14  50.6 

58.71 

3  16.8 

96 

19  97  57.93 

11.919 

94  46  34. 

4    98.10 

3  10.0 

95 

91  39  46.64 

9.515 

15  59  19.8 

57.16 
57.80 

3  16.3 

1 

96 

19  39  49.90 

11.898 

• 

94  34  47. 

8    97.70 

3  10.8 

96 

91  36    9.18 

8Ji8S 

15  99  15.5 

3  15.7 

97 

19  37  96.31 

11.799 

94  93  95. 

1    90J90 

3  11.5 

97 

91  39  98.03 

8JM7 

15    6    8.5; 

57.06 

3  15.1 

98 

19  49    6.49 

11.878 

94  U  96. 

8    90.86 

3  19.3 

98 

91  49  43.10 

8.048 

14  49  53.11 

56.31 

3  14.4 

99 

19  46  45.68 

11.591 

93  58  53. 

7    89.11 

3  13.0 

99 

91  45  54.30 

7.869 

14  19  30.1 

58.80 

3  13.7 

,30 

19  31  99.83 

11.504 

93  46  46. 

3    38.51 

3  13.7 

30 

91  49    1.66 

7.790 

13  56    0.8 

58.64 

3  19.8 

31 

19  55  57.83 

11.415 

93  39    5. 

5    34.00 

3  14.3 

31 

91  59    4.80 

7JU0 

13  39  96.5 

50.09 

3  11.9 

39 

90    0  30.67 

4-11.399 

-93  17  51. 

9438.95 

3  14.9 

39 

91  55    3.99 

•!>  7.378 

-13    8  48.1; 

•f 50.17 

3  10.0 

ntjortteHMth 

.     94. 

7th. 

19tlk. 

nth. 

994. 

9Tth. 

DAy  of  tho  Month. 

94. 

7th. 

19th. 

17th 

994. 

14!5 
16.0 

97th. 

994. 

'9m 

iijdiam«t»r 
f .  Pwallu 

9JS 

9.6 

96 
10.0 

id:o 

10.4 

If 
10.6 

10.9 

ft 
11.0 

IM 

Semidiuneter 
Hor.  Parallax 

19.0 

15i:9 
19.6 

t9!9 
13.3 

13.t 
14.1 

16.0 

16!5 
17.1 

1 

+ 

praftzodtotlM 
Hods  Are  4aer 

ihooriy 

BMlBgl 
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seofdc 

ilMtM 

IcUllAtJ 

UuUn 
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at 

khdi 
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wlioAti 
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on 
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MAR^  1877. 


GESENWICH  MBAN  TIME. 


JANUARY.   * 


FEBBUAAY. 


I 
P 


I 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 

13 
14 
15 

16 
17 
18 
19 
90 

ai 
2d 

33 
94 
% 

36 
27 

28 
29 
30 

31 
32 


Apparent 
Rlglit 

A«06IlBiOll« 


i^o^fH 


Ii  m  8 
15  16  36.70 
15  19  14.66 
15  21  53.96 
15  24  31.60 
15  27  10,58 

15  29  49^ 
15  32  29.56 
15  35  9^ 
15  37  49,89 
15  40  30^ 

15  43  1U53 
15  45  5234 
15  48  34.47 
15  51  16.41 
15  53  5a.66| 

15  66  41,21 

15  59  24.04 

16  2    7.18t 
16    4  50.61 
16    7  34.33 

16  10  18.33 
16  13  2.62 
16  15  47.19 
16  18  32.04 
16  21  17.17 

16  24  2.57 
16  26  48JS4 
19  29  34.17 
16  32  20.37 
16  35    6.84 

16  37  53.56 
16  40  40.53 


Yar.of 

fori 
Hour. 


Nocn, 


Avparent 
Doouiuittoii. 


Noon, 


a 

46.574 
8.568 
8.603 
6.617 
6.631 

6.646 
6.660 
6.673 
6.686 
6.700 

6.714 
6.797 
6.740 

6.wa 

6.780 

6.779 
6.786 
6.804 
6.816 
6.887 

6.838 
6.8W 
6.864 
6.87S 
6.887 

6.808 
6.900 
6.901 
6.081 
6.941 


n 


-17  32  U.3-fl6.71 


17  42  51.5 

17  53  21.0 

18  3  42.8 


96.38 
S6.07 
S5.74 
18  13  56.8    95.41 


Vor.of 
Deo. 
fori 

Hoar. 


ifOOMw 


#1 


18  24  2.7 
18  34    0.5 

18  43  50.2 
IS  53  31.5 

19  3    4.4 

19  12  28.9 
.19  21  44.7 
19  30  51.9 
19  39  50.3 
19  48  39.8 

19  57  20.4 

20  5  51.9 
20  14  14.3 
20  22  27.6 
20  30  31.5 

20  3B  26.0 
20  46  11.1 

20  53  46.8 

21  1  12.9 
21    8  29.3 

21  15  36.2 
21  22  33.3 
21  29  20.5 
21  35  57.9 
21  43  25.3 


Meridian 


I 

I 


6.9Si^  21  48  43.7 
46.96B-2]  54  60.1 


95.06 
94.74 
94.39 
94.04 
93.69 

98.34 
98.96 


91.88 

91.50 
91.19 
90.73 
90.35 


\k   m 
20  30.5 

20  29.2 

20  27.9 

20  26.6 

20  25.3 

20  24.0 
20  22.8 
20  21.5 
20  20.3 
20  19.0 

80  17.8 
80  16.5 
80  15.3 
80  14.0 
20  12.8 

30  11.6 
30  10.3 
20  9.1 
20  7.9 
80    6.7 


19.58  30  5.5 

19.19  30  4.3 

18.79  30  3.1 

18.38  30  1.9 

17.90  30  0.7 


17.58 
17.17 
16.77 
16.35 
15.03 


19  69.5 
19  68.4 
19  57J2 
19  56.0 
19  54.9 


1&.58|  19  53.7 
~15.lo!  19  52.5 


1 
3 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Mght 
Ateeuslon. 


N09t^ 


h    m     s 
16  40  40i53 

16  43  37.75 

16  46  15.21 

16  49    3.89 

16  51  50.80 

16  54  3a93 

16  57  87.27 

17  0  15.80 
17  3  4.51 
17    5  53.40 

17  8  43.46 
17  11-31.67 
17  14  31.01 
17  17  10.49 
17  20    0.09 

17  33  4933 
17  25  3937 
17  28  3931 
17  31  1935 
17  34    9.77 

17  36  69.96 
17  39  6033 
17  42  4037 
17  45  3037 
17  48  31.43 

17  51  1133 
17  54  3.47 
17  56  5335 

17  59  4336 

18  3  3438 


Yar.of 
&A. 
tatl 
Hour. 


Nwm. 


Ajmaient 
Deouoatl 


nation. 


Var.of 
I>aa. 
fori 

Hour. 


Ni 


O         I         it 

-31  54  60.1 


h-lS.10l 


6.979   33    0  47.3 


6.9881 

6.991 

7.001 

7.010 
7.018 
7.QB5 
•7.093 
7.06D 

7.047 
7.064 
7.060 
7.064 
7.1 


33  6  84.3 
33  13  11.0 
33  17  37.4 


33  37  80.01 
33  33  54.0 
38  37  38.5 
83  43  13.3 


46  35.4 

50  47.9 

54  49.7 

56  40.8 

3  81.1 


7.074  33  5  80.6 

7.078  33  9    9.3 

7.089  33  13  17.0 

7.086  33  15  14.0 

7.088  33  18    0.1 


7.009  33  30  36.3 

7.096  33  28  68.7 

7.098  33  35  13.3 

7.101  33  97  16.0 

7.109  33  39   7.8 

7.101  33  30  48.7 

7.107  83  38  ia7 

7.108  83  33  37.7 
7.108  33  34  45.8 
7.100  33  36  43.0 


18    5  84.90     7.169   33  36  39.3     1.71 
18    8  15.531  -»-7.10ff->33  37    4.71-  1JB6 


Nt 


14JB7 
14J94 
13.81 


lt.51 
1A.07 
11.63 
11.19 

16.74 

16.30 

9.65 

9.41 

8.961 


7.60 
7.15 
6.70 


5.79 


4.44 


sje 


3.071 

9.61 

9.161 


19 
19 
19 
19 
19 


51.4 
fiO.3 
49.1 
473 


19  46.8 
19  45.7 
19  443 
19  43.4 
19  433  ' 


19  413 
19  40.0  i 
19  383  1 
19  373' 
J9  36.7I 

19  353' 
19  3431 
19  33.4  ' 
19  333 
19  313 

19  30.1 
19  393 
19  873 
19  363 
19  35.7 

19  843 

19  83.5  I 
19  83.4 
19  81.3 
19  903 

19  19.1 
19  183 


Day  of  the  Month,  lit 


8«inidUnietar    s.o 
Hor.  ParallajL     43 


6th. 


2.5 
4.4 


nth. 


2.6 
4.5 


16th. 


43 


91at.9ilh. 


II 
27 

4.7 


2.8 

4.8 


tut. 


2'8 
43 


Dajr  of  thn  Month. 


6th. 


Senidiametsr 
Hor.  Paidlns 


2.9 
5.1 


10th. 


u 

3.0 
53 


lith. 


3.1 
53 


£i 

63 


£8 
5.7 


Kcm.~Nortfa  decUnatlona  are  marked  -f ,  eonth  decWnatJona  ~^ 
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GBEENWICH  MEAN  TIME. 


BnASLCn* 


APRIL. 


S 

4 

S 

6 

7 

8 

9 

10 

11 
It 
13 
14 
15 

16 
17 
18 
19 
« 

21 


93 
94 
95 


97 


31 
39 


^Bsr* 


JRmn* 


17  fie  43.66 

18  8  34.98 
18  6M.90 
18  8  16.58 
18  11    6.19 

18  13  56.70 
18  16  47.83 
18  19  37.71 
18  99  9&19 
18  95  18.45 

18  98  &60 
18  30  58.89 
18  33  48.83 
18  36  38.71 
18  30  96.46 

18  49  ia05 
18  45  7.47 
18  47  66.79 
16  50  46.78 
18  63  34.64 

18  56  83.30 

18  50  11.76 

19  8  0.01 
to  4  48.06 
10    7  36.87 

19  10  SS.45 
to  13  10.80 
10  16  57.90 
10  18  44.75 
It  81  31.34 

It  84  17.66 
It  97    3.71 


Yar.of 
RA. 
Ibrl 
Hour. 


Ni 


lM-93  34  46.8h 
.109 
.109 

lOB 
.197 


JOi 
JM 


.075 


yar.of 
Dee. 
fori 

Hour. 


iftf&tka 


O  * 

34 


93  36  43.0 
93  36  80.3 
83  37  4.7 
83  37  89.8 


83  37  48.8|-  0.95 
83  37  46.6 -f  0.1(1 
83  37  37.7  OM 
83  37  laO  1.00 
83  36  49.3     i.4S 


.OM 


.915 


9.977 


83  36  9.0 
83  36  18.1 
83  34  16.5 
93  33  4.4 
83  31  41.7 

93  30  8.6 
93  88  96.1 
93  96  31.3 
93  94  97.3 
83  98  13.0 

93  10  48.6 
93  17  14.9 
93  14  99.8 
93  11  36.5 
83    8  31.9 

93  6  17.1 
93  163.3 
99  58  19.9 
99  64  36.9 
99  50  44.4 


Nbotu 


9.91 

9.191 

1.71 

1J8 

9.90 


1.80 
9.34 
9.78 


3.9B 


4.61 
4.94 
5.97 
5.79 

9J99 
9.94 

7.06 

7.47 
7M 


MeridlM 


I 


h    m 
19  81.3 

19  80.9 

19  19.1 

19  18.0 

19  16.9 

19  16.8 
19  14.7 
19  13.6 
19  19.6 
19  11.4 

19  10.3 
19    9.1 

19  ao 

19  6.9 
19    5.8 


19 
19 
19 
19 
19 


4.7 
3.6 
9.5 
1.3 
0.9 


18  60.1 
18  57.9 
18S6.8 
18  55.6 
18  64.6 


99  46  48.4 
46.9191-99  49  31. 


18  63.3 

a  18  59.9 
18  51.0 
9.49!  18  49.9 
9.89  18  48.7 


94>19 


19.98 

19.99I 


18  47.6 
18  46.3 


DttfertkeMeslh.    9d. 

Btaidia»«ter       £3 
Hor.  Parmllax       M 


Ttk. 


i.4 
6.0 


nth. 


£5 
6.9 


ITth. 


6.4 


S.7 
6j6 


97tlL 


If 
3.9 

6.8 


1 
9 
3 
4 
6 

6 

7 

8 

9 

10 

11 
19 
13 
14 
15 

16 
17 
18 

19 

90 

91 
99 
93 
94 
95 

96 
87 
98 
99 
30 

31 


Apperenl 


Nooti, 


Ii    m     a 
19  87    3.71 

19  99  49.47 

19  39  34.99 

19  36  90.06 

19  38    4.89 

19  40  49.37 
19  43  3.^61 
19  46  17.98 
19  49  0.67 
19  51  43.66 

19  64  86.86 
19  67  a46 
19  50  60.89 
90  9  31.67 
90    5  19.48 

90  7  58.94 
80  10  38.96 
80  13  18.50 
90  15  51.58 
80  18  30.19 

90  91  8.33 
90  83  46.00 
90  86  83.19 
80  98  50.88 
80  31  36.00 

80  34  11.80 
80  36  47.00 
80  39  91.70 
80  41  56.88 
80  44  99.63 

90  47  8.64 
90  49  36.19 


Yar.of 
&A 
fori 

Hour. 


JToon. 


11 

46.919 
9.991 
9.860 
9.874 


9.849 
9.891 
8.916 
9.799 
9.789 

9.797 
8.748 
9.731 
9.719 
9.996 

9.979 
9.9S7 
9.997 
9.918 


Appenat 
Owuiwtiloii. 


Nooti, 


-99  48  3l'.Wl9 


Var.of 


fori 
Hour. 


Kotm, 


It 


9.879 
9JB9 


9.619 


9.4n 
9.459 
9.486 
9.414 
9.991 


46.344 


99  38  10.8 

88  33  41.9 

89  99  8.6 
88  84  15.1 

98  19  18.8 
88  14  13.9 
^    9    0.5 

99  3  38.8 
91  58    8.8 

91  58  30.6 
31  46  44.5 
81  40  50.5 
81  34  48.7 
81  96  39.4 

9189  89.7 
81  16  58.7 
81  9  87.5 
81    8  49.4 

90  56    4.5 

80  49  18.8 


98 

11.04 
11. 
11.79 
19.19 


MeriidtaB 


19.88 
13.94 
19.68 


h   m 
18  46.3 

18  45.1 

18  44.0 

18  48.8 

18  4141 

18  40.4 
18  39.8 
18  87.0 
18  36.7 
18  36.6 


14J8  18  34.3 

14.98  18  33.0 

liJl  18  31.8 

16J9I  18  30.5 

16.64  18  89.3 

16.64  18  86.0 
19.14  18  86.7 
19.44I  18  86.4 
18  84.1 
18  88.8 


19.731 


MM  \%%\A 


80  48  14.6  MM  18  80.8 

80  36    9.8  YlA  18  18.8 

80  87  68.d  19J09  18  17.6 

80  41.8  19.94  18  16.1 


IS.90I  18  14.8 
18  13.4 
19J8|  18  18.1 
19.9d  18  10.7 
19.89  18    9.3 


80  18  17.8 
80  6  48.5 
19  58  13.4 
19  50  38.7 
19  48  46.6 


19  34  56.9    19.78 
-10  86  68.7|4>19J9 


18    7.9 
18    6.6 


DAyortheMeiittu    tet 


BemidiaroeUr 
Hor.  Pamliaz 


4.0 
7.0 


ttlL 


m 

4.1 


Utii. 


n 

43 
7.6 


19th. 


7.8 


Olst. 


8.1 


4.8 
8.4 


to  the  koorty  eheageof  deciHwetion,  Indleatee  thet  iwftli  iltiTliiietlfmf  ent  liif  rnariirg  m^  tirrf*  ^**m««- 
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MARS,  187T. 


OBEENWIOH  MEAN  TIME. 


I 


I 


1 

8 
3 
4 
5 

6 

7 

8 

9 

10 

11 
19 
13 
14 
15 

16 
17 
18 
19 
90 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


MAT. 


Appsrent 

raght 
AwwQaloik 


Koon, 


20  47  2.64 
20  49  35.19 
20  52  7.17 
20  54  38.57 
20  57  9.39 

20  59  39.61 

21  2  9.22 
21  4  38.20 
21  7  6.56 
21  9  34.26 

21  12  1.30 
21  14  27.66 
21  16  53.32 
21  19  18.28 
21  21  42.53 

21  24  6.07 
21  26  26.89 
21  28  50.98 
21  31  12.34 
21  33  32.96 

21  35  52.84 
21  38  11.95 
21  40  30.29 
21  42  47.85 
21  45    4.63 

21  47  20.61 
21  49  35.78 
21  51  50.13 
21  54  3.65 
21  56  16.31 

21  58  28.11 

22  0  39.01 


Var.of 
&A. 
fivl 

Hour. 


Noon, 


a 
46.3eB 

6.344 

6.390 

6.996 

6.371 

6.946 
6.990 
6.194 
6.168 
6  141 

6. 119 
6.063 
6.065 
6.095 
5.906 

5.965 
5.995 
5.905 
5.875 
5.844 

5.818 
5.781 
5.748 
5.715 
5.683 

5.649 
6.615 
5.580 
5.545 
5.510 

5.473 
45.435 


Apparent 
DMunation. 

yar.of 
Deo. 
fori 

Honr. 

Ifoon. 

Noon, 
+19.75 

0       1       u 

-19  34  55.2 

19  26  58.7 

19.96 

19  18  57.4 

90.15 

19  10  51.5 

90.34 

19    2  41.1 

90.59 

16  54  26.4 

90.60 

18  46    7.6 

90.86 

18  37  45.0 

91.09 

18  29  18.6 

91.18 

16  20  48.8 

91.99 

18  12  15.8 

91.44 

18    3  39.9 

91.56 

17  55    1.3 

91.67 

17  46  20.1 

91.77 

17  37  36.5 

910)6 

17  28  50.7 

91.04 

17  20    3.0 

99.09 

17  11  13.4 

99.09 

17    2  22.2 

99.16 

16  53  29.5 

99.99 

16  44  35.7 

99JW 

16  35  40.8 

99.90 

16  26  45.1 

99.33 

16  17  48.8 

99.35 

16    8  51.9 

99.37 

J5  60  54.8 

99.38 

15  50  57.6 

99.37 

15  42    0.7 

99.35 

15  33    4.3 

81.33 

15  24    8.5 

99.90 

15  15  13.7 

99.95 

-15    6  20.2 

+99.18 

Meridian 


h 
18 

18 

18 

18 

18 


m 
7.9 

6.5 

5.1 

3,7 

2.2 


18  0.8 
17  59.3 
17  57.9 
17  56.4 
17  54.9 

17  53.4 
17  51.9 
17  60.4 
17  48.8 
17  47.3 

17  45.7 
17  44.1 
17  42.6 
17  41.0 
17  39.4 

17  37.8 
17  36.1 
17  34.5 
17  32.8 
17  31.2 

17  29.5 
17  27.8 
17  26.1 
17  24.3 
17  22.6 

17  20.8 
17  19.0 


Day  of  the  Month,  let. 


Semidiameter 
Hor.  PnrallRX 


II 
5.0 

8.7 


•th. 


II 
5J9 

9.1 


nth. 


5.4 
9.5 


Mth. 


5.6 
9.9 


91st. 


5.9 
10.3 


Mth. 


II 

6.1 
10.7 


6:4 
lliS 


JUN£. 


I 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

lo^t 

Aaeei8ia&. 


Ifoon» 


yar.of 

B.A 

fori 

Hoar. 


JTOOA. 


~~5    m     s 
22    0  39.01 

22  2  48.99 

22  4  58.04 

22  7    6.13 

22  9  13.23 

22  11  19.33 
22  13  24.40 
22  15  26.42 
22  17  31.37 
22  19  33.22 

22  21  33.94 
22  23  33.52 
22  25  31.94 
22  27  29.18 
22  29  25.22 

22  31  20.04 
22  33  13.63 
22  35  5.95 
22  36  56.99 
22  38  46.72 

22  40  35.12 
22  42  22.16 
22  44  7.83 
22  45  52.09 
22  47  34.91 

22  49  16.26 
22  50  56.11 
22  52  34.42 
22  54  11.14 
22  55  46.22 

22  57  19.63 
22  58  51.33 


ApiNireat 
Seounation. 


JVboN. 


8 

+A.435 
5.306 
6.3S6 
6.316 
5.974 


n 


o 

-16 
14  57  28.3 


Var.of 
Bee 
fori 


Ifoon, 


u 


5.180 
6.145 
5.099 
5.053 

5.006 
4.058 
4.900 

4.869 
4.809 

4.758 
4.706 
4.653 
4.506 
4.543 

4.487 
4.490 
4.373 
4.314 
4.953 

4.199 
4.198 
4.063 
3.995 
8.iM 

8.865 
+8.788 


6  20J3'-Htt.l8 


14  48  38.3    99.04 


14  99  50.4 
14  31    4.7 

14  22  21.7 
14  13  41.7 
14  6  5.0 
13  56  32.0 
13  48    2.8* 


9195 
91.85 

91.73 
91.90 
91.45 

81.13 

13  39  37.5J  90.96 
13  31  16.7  90.76 
13  23    0.6 


99L19   17  17.9 


h   m 
17  19.0 


17  15.5 
17  13.7 
17  11.8 

17  IOjO 
17  8.1 
17  6.2 
17  4.3 
17    2.4 

17  0.4 
16  68.5 
16  60.6 


13  14  49.S  90.95  16  54.6 
13    6  43.5  90.14  16  52.6 


12  68  42.9 
12  50  47.7 
12  42  58.2 
12  35  14.8 
12  27  37.7 


19.91 
19.67 
19.48 
19.17 
18J0 


12  20    7.3    18.09 
12  12  43.81  18.99 
18.08 
17.71 


12  5  27.4 
11  58  18.4 
11  51  17.0    17.39 


11  44  23.5    17.06 


11  37  38.2 
11  31  1.5 
11  24  33.8 
11  18  15.5 


16.70 
16.34 
15J0 
15.56 


11  12    6.9  16 J5  16  17.1 
-11    6    8.3^14.73  16  14.7 


1G50.6 
16  48.5 
16  46.4 
16  44.3 
16  42.9 

16  40.O 
16  37.9 
16  35.7 
16  33.4 
16  31.9 

16  28.9 
16  96.6 
16  94.3 
16  91.9 
16  19.5 


91et    Bay  of  the  Month.   Olh. 


Semidiameter       6  7 
Uor.  Parallax      11.7 


lOth. 


7':o 

12^2 


lOtiL 


7'3 

12.8 


90th. 


n 

7.7 
13.5 


9»lh. 


M 

8.1 
14.2 


Kcm.— North  dedinationB  are  marked  +,  eonth  deohnattone— ^ 
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GREENWICH  MEAN  TIME. 


JULY. 


AUGUST. 


I 
2 
3 

4 
6 

6 
7 
8 
9 
10 

11 
IS 
13 
U 
15 

16 
17 
16 
19 
» 

91 
» 

94 
85 

» 

30 

31 
39 


k    m     a 
«  57  19.63 

99  56  51.33 

93    0  91.98 

«3    1  49.49 

3  15.71 


Ysrjoi 
1LA. 
fori 
Hoar. 


Jfoon. 


«l  4  40.11 

83  6    9.55 

93  799.99 

23  8  41.38 

83  9  57.69 

23  11  11.88 
93  19  93.88 
93  13  3X68 
S3  14  41J23 
S3  15  46.48 

S3  16  49.41 
83  17  49.96 
93  18  48.10 
S3  19  43.79 
83  90  360)9 

83  81  87.65 
S3  89  1&73 
93  83  1.18 
S3  83  43.95 
93  84  84.00 

83  85  1.28 
93  85  35.75 
83  86  7.37 
83  86  36.07 
83  87    1.89 

S3  87  84.57 
83  87  44.86 


ft 
49.8fi5 

3.7» 

3.70t 

3.093 

3.dM 

3.436 
3.334 
3.310 


Oil' 

<-ll  18  6.9 
11  6  8.3 
n  0  19.8 
10  54  48.0 
10  49  15.5 


3.131 

3.CNI 
9.9fi6 


9.787 
9.371 

1.873 
t.473 
9.371 


Aopwrant 
DedhiAttOD. 


Var.ol 
Deo. 
fori 

Hour. 


JTOON. 


9.164 


9.<»7 


1. 
1 

1.795 
1.611 


1. 

1.336 

1.966 

1.134 

1.611 

0.864 
40.786 


10  44  0.5 
10  38  57.1 
10  34  5.8 
10  99  86.8 
10  95    0.3 

10  90  46.5 
10  16  45.8 
10  19  68.3 
10  9  94.4 
10    6    4.91 

10    9  57.9 

10    0    5.6 

9  57  97.4 

9  55    3.4 

9  58  53.8 

9  50  59.0 
9  49  19.0 
9  47  54.1 
9  46  44.4 
9  45  50.0 


Ifoan. 


416.15 
14.73 
14.99 
13.83 
13.36 

19.68 
19.38 
11.89 
11.36 
10.83 

10.99 
9.75 
9.10 
BM 
8.04 

7.46 
6.88 
6.99 
5.70 
6.00 


Meridfiin 


3 

I 

e 


k  m 
16  17.1 
16  14.7 
16l9Jd 
16  9.7 
16    7.9 

16  4.6 
16  9.0 
15  59.4 
15  56.8 
15  54.1 

15  51.4 
15  48.6 
15  45.8 
15  43.0 
15  40.1 

15  37.9 
15  34.8 
15  31.9 
15  88.9 
15  95.1 


4.47  15  89.0 

8.84  15  18.8 

3.89  15  15.6 

9.58  15  18.3 

1.95  15    9.0 


9  45  11.0  1.31 
9  44  47.4  -»-  0.66 
9  44  39.5     6.00 


9  44  47.4 


f-0.66 


9  45  11.9     1.39 


9  45  51.1 
9  46  47.0 


1-9.65 


15  5.7 
15  9.3 
14  58.9 
14  55.4 
14  51.9 

14  48.3 
14  44.6 


DifortlMltartli.  6«li. 


8«ini4iMneter 
Hoc.  Paimllaz 


II 
8.9 

15.5 


lOCh. 


II 
9.3 

163 


Uth. 


II 
9.7 

17.1 


96tli. 


II 
10.9 

17.9 


96I1U 


II 
10.7 

18.7 


30th. 


II 
11.8 

19.6 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
18 
13 

14 
15 

16 
17 

18 
19 
90 

91 
88 
83 
94 
85 

96 
87 

88 
99 
30 

31 
38 


Apparent 

raght 

AftoeDiion. 


If^on. 


h    m     8 
23  87  44.86 

83  88    0.85 

23  88  14.31 

83  98  24.68 

23  88  31.75 

83  88  35.68 
83  88  36.48 
83  88  33.98 
83  88  88.34 
83  88  19.58 

83  88  7.53 
83  87  58.38 
83  97  34.13 
93  97  19.69 
83  86  48.48 

83  86  81.80 
83  85  51.03 
83  85  ia02 
83  84  48.86 
93  84    3.85 

93  93  99.85 
93  99  39.36 
83  91  53.47 
93  81  5.89 
83  80  14.99 

93  19  98.49 
93  18  88.09 
83  17  31.68 
23  16  33.98 
83  15  34.56 

23  14  33.77 
83  13  31.79 


Var.of 

B.A. 

fori 

Hour. 


Jfoon. 


s 

40.756 
0.61 
0.405 
0.363 
0.931 

40.097 


AmMtfent 
DecHiiAtloB 


Noon. 


0.167 
0.300| 
0.433 

0J65 
0.695| 

0.894 
0.951 
1.075 

1.197 
1.315 
1.431 
1.544 
1.654 

1.760 

1. 

1. 

9.0C9 

9.141 


Var.of 
Deo. 
fori 


Noon, 


9.303 

I 

9.376 
9.443 
9.504 


oil* 

-  9  46  47.0 
9  47  58.9 
9  49  86.7 
9  51  10.3 
9  53    9.4 

9  55  83.8 

9  57  53.8 

10    0  37.3 

10    3  35.6 

10    6  47.8 

10  10  13.1 
10  13  51.0 
10  17  41.0 
10  81  42.4 
10  25  54.51 

10  30  16.4 
10  34  47.8 
10  39  86.8 
10  44  19.4 
10  49    5.0 

10  54    3.3 

10  69    6.7 

11  4  14.1 
11  9  94.8 
11  14  37.8 

11  19  59.1 
11  85  6.5 
11  30  90.0 
11  35  31.5 
11  40  39.8 


II 
—  9.65 


IfaridUs 


h    B 
14  44.6 

3.391  14  40.9 

3.08  14  37.9 

4.63  14  33.4 

5.97  14  99.6 


9.566    11  45  44.9 
-9.604,-11  50  43.51-19.34 


5.90 
6.53 

7.13 

7.n 

837 

6.81 
9J» 
9.81 

lojsn 

10.70 

IIM 
11.45 
11.77 
19.05 
19.31 


14  25.7 
14  91.7 
14  17.7 
14  13.7 
14  9.6 

14  5.4 
14  1.9 
13  56.9 
13  59.6 
13  48.9 

13  33.8 
13  39.4 
13  35.0 
13  30.5 
13  95.9 


19.53  13  91J9 
19.791  13  16.4 
13  11.7 
19.99|  13  7.0 
130^7  13    9.9 


19.10 
13.06 
13.09 
19.99 
19.77 

19.56 


19  57.4 
19  52.5 
19  47.6 
19  49.7 
19  37.8 

19  39.9 
18  87.9 


BftyofthelCfloth.  4tlu 


Semidiameter 
Hor.  Parallax 


II 
11.7 

80.5 


Otb. 


II 
198 

91.3 


14tlL 


98.0 


lOtb. 


i:i:o 

88.6 


94th. 


1^!8 
23.1 


99th. 


83.4 


to  the  booiiy  ehaage  of  decUnatioo,  indicatee  that  north  deoUnatlone  are  Incre—ing  and  aoath 
are  deoraailiig;  —  indioatea  that  north  dedlnattone  are  decreaaSng  and  aoath  denlinatfama  Iniiiiiailria 
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MARS,  1877. 


aBEENWIOH  MEAN  TIME. 


SEPTEMBER. 


OCTOBER. 


a 


O 


1 

3 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
90 

91 
99 
93 
94 
95 


97 
96 

99 
90 

31 
39 


Avparent 
Aaoenaioii. 


Nooti, 


h    m     8 
93  13  31.79 

93  19  98.77 

93  11  94.90 

93  10  90.36 

93    9  15.34 

93  8  10.04 

93  7    4.65 

93  5  59.39 

93  4  54.45 

93  3  50.03 

93  9  46.39 
93  1  43.59 
93  0  41.79 
99  59  41.39 
99  58  49.95 

99  57  44.77 
93  56  49.00 
29  55  55.10 
99  55  3.16 
99  54  13.33 

99  53  95.70 
23  59  40.38 
99  51  57.45 
93  51  17.01 
99  50  39.14 

93  50  3.90 
99  49  31.36 
99  49  1.59 
99  48  34.64 
29  48  10.50 


99  47  49.39,    0.6S1 


Yar.of 
B.A. 
fori 
Hour. 


Nbcn. 


Appazent 
DeouiiatloD 


Ifoon» 


a 
-4.004 

9.e43 

9.675 

9.098 

9.714 

9.799 
9.791 
9.711 
9.004 
9.000 

9.035 
9.M9 
9UM5 
9.400 
9.497 

9.380 
9.9B4 
9.904 
9.190 
9.031 

1.937 

1.8; 

1.730 

1.031 

IJBI 


O        I        II 

41  50  43  5 

11  55  36.7 
19  0  29.6 
19  4  59.8 
19    9  27.4 

12  13  44.3 
12  17  49.6 
12  21  42.2 
12  25  21.3 
12  28  45.8 

12  31  54.9 
12  34  47.7 
12  37  23.6 
12  39  42.1 
12  41  42.8 

12  43  25.0 
12  44  48.4 
12  46  52.9 
12  46  38.2 
12  47    4.2 

12  47  10.8 
12  46  57.9 
12  46  25.5 
12  45  33.5 
12  44  22.1 

12  42  51.3 
12  41  1.1 
12  38  51.6 
12  36  23.0 
12  33  35.5 

12  30  29.3 


Bee. 

fori 

HJoor. 


JViMm. 


n 

-19.34 


19.06 
11.73 
11.35 
10.01 

10.46 
9.05 
9.41 
8.89 
8JM 

7.54 
7.85 
6.13 
6.30 
4.03 

3.87 
8.00 
9.98 
1.40 
-0.( 


22  47  31.16.  -O.000hl2  27 


KeridlMi 


li   m 
12  37.9 

12  29.9 

12  17.9 

12  12.9 

12    7.9 

12  2.9 
11  67.8 
11  52.8 
11  47.8 
11  42.8 

11  37.9 
11  32.9 
11  28.0 
11  23.0 

11  lai 

11  13.3 
11  8.4 
11  3.6 
10  58.9 
10  54.2 


+  0.19  10  49.5 


0.03 
1.74 
9.50 
8.37 

4.10 
4.06 
5.79 
6.56 
7.3 


10  44.8 
10  40.1 
10  35.6 
10  31.1 

10  26.6 
10  22.2 
10  17.8 
10  13.4 
10    9.1 


9.3     8.13 

4.6'-l-  8.0l| 


8.131  10    4.7 
10    0.5 


Dfty  of  the  Month.     Sd. 


H 


SemidiBmetAr      13.4 
Hor.  Parallax      23.4 


8th. 


1^.3 
23.3 


18th. 


22.9 


18th. 


1!^!8 
99.4 


98d. 


21.7 


98th. 


I 

t 


II 
11.9 

20.8 


1 
2 
3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

2t 
22 
23 
24 
25 

26 
27 


29 
30 

31 
32 


Appannt 

mght 
Aaoenaloii. 


IfoOH* 


h  m  iT 
29  47  49.39 
99  47  31.16 

92  47  15.91 

22  47  3.67 
29  46  54.45 

99  46  48.97 
99  46  45.13 
99  46  45.05 

93  46  48.01 
99  46  54.00 

99  47  3.09 
29  47  15.03 
99  47  30.00 
99  47  47.91 
99  48  8.70 

99  48  39.39 
99  48  56.75 

23  49  97.93 

22  49  59.78 

23  50  34.27 

22  51  11.35 
22  51  50.97 
92  52  33.07 
22  53  17.58 

22  54    4.48 

23  54  53.69 
22  55  45.18 
22  56  38.91 
22  57  34.84 
22  58  32.921 

22  59  33.11 

23  0  35.351 


Yar.of 


ftrl 
Hour. 


NfHm* 


a 

-0.891 
0.01 
0.573 
0.447 
0.3B1 

0.184 


Decl&iitloii. 


IfO0Hm 


O  I  $t 

•12  30  29.: 


3-1- 


40.000 
0.188 
0.319 

0.437 

0.561 

0.084 

0.81 

0.995 


1. 
1.158J 

isn 


1.401 

1J07 

1.709 

1.8( 

1.804 

9.001 

9.O08 
9.109 


9.875 


9.550 


12  87  4.6 
12  23  21.6 
12  19  90.2 
12  16    0.6 

12  10  23.0 
12  5  97.5 
12  0  14.7 
11  54  45.0 
11  48  58.5 

11  42  55.6 
11  96  36  6 
11  90  1.6 
11  23  11.2 
11  16    5.7 

11  8  45.5 
11  1  11.1 
10  53  22.7 
10  45  90.8 
10  97    6.0 

10  98  38.4 
10  19  58.4 
10  11  6.2 
10  2  2.2 
9  59  46.6 

9  43  19.6 
9  33  41.6 
9  83  52.9 
9  13  53.6 
9    3  44.0 


Dec. 
Ibrl 

Hoar. 


JITi 


It 
8.181 


8.S1 
947 

11. 

U. 
lt.< 

14.4 
14.1 

16.^ 

18.U 

18.: 

17.^ 

18.< 

18.4 
18. 
18. 
90.9 


C     id" 
10    4.7 

10    0^ 

9  66.4 

9G8.3 

9  46.9 

9  44J9 
9  40J9 
9  96.3 
9  98.4 
9  9B.6 

9  94^ 
9  81.1 
9  17^ 
9  13.9 
9  10.3 

9  6.7 
9  ^Jt 
8G9.9 
8  66.5 
8  69.1 


8  63  94.9   98.00     6  ia9 

49.0351-8  49  54.7490^    616.1 


ll.4l|  6  49.8 
91  Jl  8  46j6 
98.41     8  49.4 

3    6  40.8 
6  97.0 


899.9 
6  90.9 
6  97.8 
6  84.8 
681.9 


s 


95.81 


D^7  of  the  Month.     8d. 


*i 


Semidiameter     11.4 
Hor.  Parallax      19.9 


8th. 


id:9 

19.0 


ttth. 


id!4 

18.0 


18lh. 


£8 
17.1 


lejB 


^.8 
15.3 


KoTB.~Korth  deelinationa  are  marked  -{-,  south  deoliiiattoD«  -^ 
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GBEENWIOH  MEAN  TIME. 


NOV£l^B£R. 


DECEMBER. 


8 


t  1 

i  2 
i  3 
4 
5 

6 

7 

8 

9 

10 


11 
19 
13 
14 
IS 

16 
17 
18 
19 
90 

91 


94 


97 


31 


ffCBt 


Ufibt 


Ift 


h   m     • 
93    0  35.351 
93    1  39.61 
93    9  45.86 
93    3  64.06 
6    4.13 


Var.oT 
B.A. 
fori 
Honr. 


ITooffc. 


AmMTMli 

^eounatiMi. 


Ded 


Var-of 
Dec 
fori 

Hoar. 


Ifoon, 


83  6  16.07 
33  7  99.83 
«  8  46.35 
93  10  9.61 
93  11  91.54 

93  19  49.11 
93  14  4.96 
93  15  97.96 
93  16  63.14 
93  18  19.80 

93  19  47.88 
93  91  17.33 
93  99  48.12 
93  94  90.90 
93  95  63.63 


97  98.08 
90  3.88 
30  40.71 
39  18.73 
33  67.83 


93  96  38.03 
93  37  19.96 
93  30  1.56 
93  40  44.84 
93  49  99.11 

93  44  14.36 
93  46    0.56 


Ifoon. 


3.786 


3.663 


3.964 
4.613 
4.666 
4.167 
4.163 

4.167 


-H.44I 


-8  49  54.7 
8  39  15.4 
8  91  96.4 

8  10  97.9 
7  50  20.9 

7  48  3.4 
7  36  37.8 
7  95  3.7 
7  13  91.3 
7    1  30.7 

6  49  39.1 
6  37  25.9 
6  25  19.9 
6  19  51.9 
6    0  93.3 

6  47  48.8 

5  35    7.8 

6  29  20.6 
5  9  97.9 
4  56  98.0 

4  43  93.1 
4  30  19.6 
4  16  56.7 
4  3  35.6 
3  50    9.4 

3  36  38.4 
3  93  9.5 
3    9  91.8 

9  55  36.6 
9  41  47.1 

9  97  63.31 
-^13 


96.84 
36.01 


Meridian 

:e. 


66J9I436 


».78 
96.16 
99.44 
99.77 

30.16 
36.41 
36.79 
31.09 
31.96 

31.67 
31.83 
39.66 


39.83 
93.66 
33Jn' 


33J6 

33J6 
34.16 
34J6 
34.47 


h    m 
8  16.1 

8  13.9 

8  10.4 

8    7.6 

8    4.8 

8  9.1 
7  50.4 
7  66.8 
7  54.1 
7  51.5 

7  48.9 
7  46.3 
7  43.8 
7  41.3 
7  38.8 

7  36.3 
7  33.9 
7  31.5 
7  29.1 
7  96.7 

7  94.3 
7  99.0 
7  19.7 
7  J7.4 
7  15.1 

7  19.9 
7  10.6 
7  &4 
7  6.9 
7    4.0 


84.861    7    1^ 
^.66|    6  60.7 


Vufwif^UtnUh,    3d. 


Bm.  Pknllax      UA 


Tfh. 


It 

7J6 

13.7 


t9tli. 


7.4 
13.0 


tTlh. 


It 
7.1 

19.4 


99d. 


i.7 
11.8 


9Ttti. 


P 


I 
9 
3 
4 

5 

6 
7 
8 
9 
10 

11 
19 
13 
14 
15 

16 
17 
18 
19 
90 

91 
92 
23 
24 
96 

96 
97 
98 
99 
30 

31 
32 


Apparent 

lOgbi 
Asoenaioo. 


ff&09im 


Var.of 
B.A. 
fori 
Honr. 


JvOOfl. 


E    m     s~ 
23  44  14.36 

23  46    0.56 

23  47  47.70 

23  49  35.75 

23  51  94.70 

93  53  14.53 
23  55  5.22 
23  56  66.74 
23  68  49.09 
0    0  49.94 

0  9  36.16 
0  4  30.84 
0  6  96.95 
0  8  92.36 
0  10  19.16 

0  19  16.65 
0  14  14.81 
0  16  13.62 
0  18  13.07 
0  90  13.13 

0  99  13.81 
0  94  15.07 
0  96  16.99 
0  28  19.36 
0  30  29.36 

0  39  95.94 
0  34  30.09 
0  36  34.79 
0  38  40.05 
0  40  46.85 

0  49  59.19 
0  44  60.06 


8 

+4.405 
4.444 
4.484 
4.S89 
4.568 

4.504 

4.630 
4.664 
4.607 
4.736 

4.786 
4.794 
4.883 


Apparent 
Declination. 


Var.of 
Deo. 
fori 
Hour. 


4.881 


4.963 


6.0161 

5.041 
5.686 
6.680 
5.113 
5.197 

5.161 
5.184 
5J907 


5J653 


5J875 


KooiL 


O        t        tl 

-9  97  53.: 


3+34 


9  13  55.21 
1  59  53.1 
1  45  47.1 
1  31  37.3 

1  17  24.0 
1  3  7.1 
0  48  46.8 
0  34  93.9 
0  19  56.6 

-0    5  97.9 

+0    9    4.7 

0  93  39.1 

0  38  15.6 

0  69  54.9 

1  7  34.9 
1  92  17.4 
1  37  1.4 
1  51  46.9 
9    6  33.6 

9  91  91.5 
9  36  10.5 
9  51  0.4 
3  5  51.1 
3  90  49.4 

3  35  34.3 

3  50  96.7 

4  6  19.4 
4  90  19.6 
4  35    5.8 

4  59  50.1 
+6    4 


Il09fim 


H«sridian 


.83 

35UN). 

K.ia 

96.3« 
95.4M 

35.6K 
36.77 

»m\ 

36.04 
36.18 


36.38 
36.48 

36.85 


59.9k«7.90 


DayoTtlieHflBtli. 


Id. 


11.9 


8«niidtamet6r 
Hor.  PanJIaz 


10.6 


Tth. 


10.1 


19tli. 


«r 

5.5 
9.6 


trth. 


^.3 
9Ji 


h   m 
7    1.8 

6  50.7 

6  57.5 

6  55.4 

6  53.2 

6  51.1 
6  49.0 
6  47.0 
6  44.9 
6  49.9 

6  40.8 
6  38.8 
6  36.8 
6  34.8 
6  39.8 


97J9l|    6    9.3 
6    0.5 


994. 


97tlL 


8 


.0    4j 

J   8. 


^ 


+  pniswd  to  the  hooriy  change  of  dedUnation,  Indicates  that  north  deoUnatlOBa  arelnoreaalngaBd  eovthdeeUna- 

;i  —  indloatee  that  north  decHnatloM  are  decreaaing  and  eovth  darMnatkina  Innreaahig 
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JUPITER,  ISTT. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

Apparent 
Sight 

ABOfflMriML 

Var.of 

B.A. 

fori 

Hour. 

Apparent 
DeoUnation. 

Var.of 
Deo. 
fori 

Hour. 

Meridian 
Passage. 

1 

Apparent 

fught 
Aaoenelon. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Deo. 
fori 

Honr. 

MerldiMi 

Ifoon. 

Ifoon. 

Noon. 

Noon. 

Noon, 

No<m. 

Noon. 

Notm. 

1 

h    m     a 
17  12  43.49 

a 
-W.347 

O         1        II 

-22  33  15.6 

-9.81 

h   m 
22  25.0 

1 

h    m     a 
17  40    8.31 

a 
49.097 

Oil! 

-22  66  50.8 

M 

-1.07 

20  50.3 

2 

17  13  39.75 

9.341 

22  34  22.2*    9.75 

22  22.0 

2 

17  40  56.79 

9.019 

22  57  15.9 

1.09 

20  47.2  1 

3 

17  14  35.87 

9.335 

22  35  27.4'    9.69 

22  19.0 

3 

17  41  44.91 

1.997 

22  57  39.9 

0.07 

20  44.0 

4 

17  15  31.83 

9.399 

22  36  31.2;    9.63 

22  16.0 

4 

17  42  32.66 

1.989' 

22  58    2.7 

0.99 

20  40.9 

5 

17  16  27.63 

9.399 

22  37  33.5 

9.57 

22  13.0 

5 

17  43  20.04 

1.066 

22  58  24.4 

0.88 

20  37.8 

6 

17  17  23.28 

9.315 

22  38  34.3 

9.51 

22  10.0 

6 

17  44    7.02 

1.960 

22  58  45.1 

0.84 

20  34.6 

7 

17  18  18.76 

9.306 

22  39  33.7'    9.45 

22    7.0 

7 

17  44  53.61 

1.093 

22  59    4.7 

0.80 

20  31.4 

8 

17  19  14.05 

9.300 

22  40  31.7     9.39 

22    4.0 

8 

17  45  39.81 

1.916 

22  59  23.3 

0.75 

20  28.2 

9 

17  20    9.16 

9.909 

22  41  28.2     9.33 

22    1.0 

9 

17  46  25.59 

1.899 

22  59  40.9 

0.71 

20  25.0 

10 

17  21    4.07 

9.964 

22  42  23.3 

9.97 

21  57.9 

10 

17  47  10.95 

1.881 

22  59  57.4 

0.67 

20  21.8 

11 

17  21  68.78 

9jr3 

22  43  17.0 

9Jtl 

21  54.9 

11 

17  47  55.89 

1.863 

23    0  12.9 

0.63 

20  18.6 

12 

17  22  53.29 

9.966 

22  44    9.2     9.15 

21  51.8 

12 

17  48  40.39 

1.845 

23    0  27.5 

050 

20  15.4 

13 

17  23  47.58 

9.957 

22  45    0.o|    9.09 

21  48.8 

13 

17  49  24.44 

1.897 

23    0  41.2 

0.55 

20  12.2 

14 

17  24  41.65 

9.946 

22  45  49.4     9.03 

21  45.7 

14 

17  50    8.06 

1.808 

23    0  54.0 

0.51 

90    9.0 

15 

17  25  35.49 

9.938 

22  46  37.4 

1.07 

21  42.7 

15 

17  50  51.22 

1.789 

23    1    6.0 

0.48 

20    5.8 

16 

17  26  29.08 

9.998 

22  47  24.0 

1.91 

21  39.6 

16 

17  51  33.91 

1.760 

23    1  17.1 

0.44 

20    2.6 

17 

17  27  22.42 

9JU8 

22  48    9.2     1.65 

21  36.6 

17 

17  52  16.13 

1.740 

23    1  27.3 

0.40 

19  59.4 

18 

17  28  15.52 

9JBD7 

22  48  53.1 

1.80  21  33.5 

18 

17  52  57.88 

1.790 

23    1  36.6 

0.37 

19  56.1 

19 

17  29    8.36 

9.196 

22  49  35.6     1.74i  21  30.5  | 

19 

17  53  39.14 

1.700 

23    1  45.3 

0.34 

19  59.8 

20 

17  30    0.93 

9.185 

22  50  16.7 

1.63 

2127.4 

20 

17  54  19.90 

1.688 

23    1  53.2 

0.31 

19  49.6 

21 

17  30  53.22 

9.173 

22  50  56.5 

1.63 

21  24.4 

21 

17  55    0.16 

1.667 

23    2    0.3 

0.98 

19  46.3 

22 

17  31  45.22 

9.161 

22  51  34.9 

1.57 

21  21.3 

22 

17  55  39.90 

1.646 

23    2    6.8 

0J» 

19  43.0 

23 

17  32  36.93 

9.140 

22  52  12.1 

1.59 

21  18.2 

23 

17  56  19.13 

1.694 

23    2  12.6 

0.99 

19  39.7 

24 

17  33  28.35 

9.130 

22  52  48.0 

1.47 

21  15.2 

24 

17  56  57.84 

1.609 

23    2  17.8 

0.0^ 

19  36.4 

25 

17  34  19.47 

9.193 

22  53  22.6 

1.49 

21  12.1 

25 

17  57  36.02 

1.680 

23    3  22.2 

0.17 

19  33.1 

26 

17  35  10.28 

9.110 

22  53  56.0 

1.37 

21    9.0 

26 

17  58  13.67 

1.568 

23    2  26.0 

0.14 

19  29.S 

27 

17  36    0.77 

9.007 

22  54  28.2 

1.39 

21    5.9 

27 

17  58  50.79 

1.535 

23    2  29.3 

0.19 

19  26.5 

28 

17  36  60.94 

9.064 

22  54  59.1 

1.97 

21    2.8 

28 

17  59  27.36 

1.519 

23    2  32.0 

0.10 

19  23.2 

29 

17  37  40.79 

9.070 

22  55  28.8 

1.S3 

20  59.7 

29 

16    0    3.38 

1.480 

23    2  34.3 

0.06 

19  19.9 

30 

17  38  30.31 

9.066 

22  55  57.3 

1.17 

20  56.5 

30 

16    0  38.84 

1.465 

23    2  36.0 

0.06 

19  16.5 

31 

17  39  19.49 

9.049 
-HL097 

22  66  24.6 

119 

20  53.4 

31 

18    1  13.73 

1.441 

23    2  37.1 

0.04 

19  13.1 

32 

17  40    8.31 

-22  56  50.^ 

-1.07 

20  50.3 

32 

18    1  48.05 

+1.417 

-23    2  37.8 

-O.QB 

19    9.7 

Day  of  the  Hont 

h. 

lat. 

lltb. 

flat 

Hat. 

Day  of  the  Hontl 

li. 

1st 

nth. 

list. 

•lat. 

Polar  Semidiai 
Horizontal  Pai 

neter 
•alias 

1^2 
1.4 

1^:3 

1.4 

15^^ 
1.5 

1^!9 
1.5 

Polar  Semidiai 
Horizontal  Pai 

meter 
rallax 

1.5 

1^'3 
1.5 

\€7 

1j6 

. 

KooL-^Koiili  iliwHnaHnna  are  maAad  -f » aoatlL  d< 

BoUaalic 

tta— ^ 
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GBEENWICH  MEAN  TIME. 


MARCH. 


APRIL. 


§ 


I 

2 
3 

4 
5 

6 

7 

8 

9 

10 

11 
la. 
13 
14 
15 

16 
17 
18 
19 
90 

91 


94 
95 


97 


30 

.31 
39 


SiRbi 
AaoendoD. 


JnMfi. 


h 
18 

18 

18 


3.381 


m 
0 

0  38.84 

1  13.73 


18  1  48.05 
18    9  91.77 

18  9  54.90 

18  3  97.49 

18  3  50.34 

18  4  30.64 

18  5    1.39 

16  5  31.37 

18  6    0.78 

18  6  99.54 

18  6  57.65 

IR  7  95.09 

18  7  51.86 

18  8  17.96 

18  8  43.38 

18  9    8.11 

18  9  39.14 

18  9  55.47 
18  10  18.00 
18  10  40.00 
18  11  1.90 
18  11  91.68 

18  11  41.43 
18  19  0.45 
18  19  18.73 
18  19  36JI7 
18  19  63.06 


Var.of 
RA. 
fori 
Hour. 


ifOOH, 


AVMRQlt 

Declioatioii 


Var.ofl 

Deo. 

fori 

Hoor. 


Jfoon. 


a 
•1-1 .4B0 

1.46ft 

1.441 

1.417 

1.; 


o 

-93 


9  34.3 


1. 

1.943 

1.317 

IJWl 

1.965 


1. 
1JU9 

i.ies 

1.1A7 
1.199 

1.101 
1.073 
1.044 
1.015 
0J66 

0.967 
0.1 

0.8981 
0.1 


0J36 

0.808 
0.777 
0.746 
0.715 
0.684 


93  9  36.0 

23  9  37.1 

23  2  37.8 

23  9  38.0 

93  9  37.8 

93  2  37.9 

93  9  36.1 

93  9  34.8 

93  9  33.9 

93  9  31.3 

23  2  29.1 

23  2  26.6 

23  2  24.0 

23  2  21.1 

23  2  18.1 

23  9  14.9 

93  9  11.6 

93  9    8.3 

93  9    4.9 

93  9    1.4 

93  1  57.9 

93  1  54.4 

23  1  60.9 

23  1  47.5 

23  1  44.1 

23  1  40.8 

23  1  37.6 

23  1  34.4 

23  1  31.4 


Il09H» 


18  13    9.10    0J6a  93    1  98.6 
18  13  94.381  4O.09l|-^    1  95.9 


n 

-0.06 
0.06 
0.04 

-0.08 
0.00 

40.09 
0.04 
0.06 
0.07 
0.06 

0.00 
0.10 
0.11 
0.19 
0.13 

0.13 
0.14 
0.14 
0.14 
0.15 

0.15 
0.15 
0.15 
0.15 
0.14 

0.14 
0.14 
0.13 
0.13 
0.19 

0.11 
40.11 


Meridian 
PoMsge. 


o 


h    m 
19  19.9 

19  16.5 

10  13.1 

19    9.7 

19    6.3 

19  9.9 
18  59.5 
18  56.1 
18  52.7 
18  49.3 

18  45.8 
18  42.4 
18  3R.9 
18  35.4 
18  31.9 

18  28.4 
18  24.9 
18  91.4 
18  17.9 
18  14.4 

18  10.9 
18  7.3 
18  3.7 
18  0.1 
17  56.5 

17  52*9 
17  49.9 
17  45.6 
17  42.0 
17  38.3 

17  34.6 
17  30.9 


D«y«r  the  Month. 


let.  '  11th. 


'  Polar  Benidimmeter     17.0 
HorisoQimI  Pftral  lax       1 .6 


17".5 
1.7 


91il 


i^!i 

1.7 


•Isl 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 


23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


pparent 
K^t 


JToofi. 


h    m     s 
18  13  24.38 

18  13  36.90 

18  13  52.64 

18  14    5.G0 

18  14  17.80 

18  14  29.21 
18  14  39.83 
18  14  49.66 
18  14  58.69 
18  15    6.92 

18  15  14.34 
18  15  20.951 
18  15  26.74 
18  15  31.72 
18  15  35.88 

18  15  30.23 
18  15  41.75 
18  15  43.45 
18  15  44.34 
18  15  44.41 

18  15  43.66 
18  15  42.10 
18  15  39.72 
18  15  36.53 
18  15  39.54 

18  15  27.73 
18  15  22.12 
18  15  15.70 
18  15  8.48 
18  15    0.46 

18  14  51.65 
18  14  42.04 


yar.of 

RA. 

fori 

Honr. 


Noon, 


Apparent 
DooUiuttlon 


yar.of 
Dee. 
fori 

Hour, 


Itoo%, 


40.091 
0.589 
0.557 
0.595 
0.499 

0.450 
0.496 
0.393 
0.360 
0.396 

0.998 
0.958 
0.994 
0.190 
0.166 

0.198 

0.( 

O.064 
40.080 
-O.014 

0.04B 

0.( 

0.116 

O.ISO 

0.183 

0.917 
0J951 
0.985 
0.318 
0.851 

0J841 


Off/ 

-23  1  25.9 

23  1  23.4 

23  1  21.1 

23  1  19.0 

23  I  17.1 


23 
23 
23 
23 
23 


1  15.4 
1  14.1 
1  13.1 
1  12.3 
1  11.7 


23  1  11.4 

23  1  11.5 

23  1  12.0 

23  1  12.8 

23  1  13.9 

23  1  15.4 

23  1  17.3 

23  1  19.5 

23  122.1 

23  1  25.01 


198.3 

23  1  32.0 

23  1  36.0 

23  1  40.4 

23  1  45.2 

23  1  60.3 

23  1  55.7 

23  2    1.5 

23  2    7.7 

23  2  14.2 


23    2  21.01 
-0.4171-23    2  28.1 


Nboti. 


Heri«iaa 
Piuwage. 


40.11 
0.10 
0.10 
0.00 
0.08 

0.07 
0.06 
0.05 
0.04 
4O.Q0 

0.00 
-0.01 
0.09 
0.04 
0.05 

0.06 
O.08 
0.00 
0.11 
0.13 


h    ID 
17  30.9 

17  27.2 

17  23.5 

17  19.8 

17  16. 1 

17  12.3 
17  8.5 
17  4.7 
17  0.9 
16  57.1 

16  53.3 
16  49.5 
16  45.7 
16  41.8 
16  37.9 

16  34.0 
16  30.1 
16  96.9 
16  99.3 
16  18.3 


0.16  16  14.4 

0.16  16  10.5 

0.1a  16    6.5 

0.19  16    9.5 

0J9I  15  58.5 

0.99  13  54.5 

034  15  50.5 

0J6  15  46.4 

0JV7  15  49.4 

OJH  15  38.3 


0J9| 
-0.31 


15  34.2 
15  30.1 


Day  or  the  Month. 


lat 


18^6 
1^ 


Polar  Semidiametar     18.7 
Horizontal  Parallax       1.8 


nth. 


\9% 


91ai. 


19.9 
1.9 


81st 


9fr.5 

1^ 


4  praflxed  to  the  hooriy  change  of  declination,  iodicateo  that  north  d 
Hone  are  diicifeaahnj  — Indtoatee  that  north  deoltnatlona  are  decreaalttg 


are  Increaalng  and  aonth  deellna»- 
aonth  deeHnatlona  limreaaing 
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OREENWIGH  MEAN  TIME. 

• 

MAY. 

• 

JUNE. 

• 

1 

AMceoticiXL 

Var.of 
S.A. 
Ibrl 

Hour. 

Apparent 
De^uitioii. 

yar.of 
Dec. 
fori 

Hour. 

Meridian 
Paaaage. 

1 

1 

Appaivnt 

BiS^t 
Aaofloaioa. 

Var.of 

&A. 

fori 

Hour. 

Apparent 
Dadbatlan. 

Var.of 
Deo. 
fori 

Hoar. 

MMAm 

IfOOHm 

IfOOHm 

^Topit. 

Noon. 

Jfooffc. 

Nbttkt 

Ko9m, 

^bOM. 

1 

li    m    • 
18  14  51.65 

s 
-0.364 

O        /         // 

-93    9  91.0 

-0.30 

h    m 
15  34.9 

1 

h    m     s 
18    4  94.94 

a 
-1.990 

0     t     tt 
-93    7  91.9 

tt 
HI.40 

li    m 

13  91.7 

9 

18  14  49.04 

0.417 

93    9  98.1 

0.31 

15  30.1 

9 

18    3  54.75 

IMT 

93    7  30.6 

0.88 

13  17.3 

3 

18  14  31.64 

0.450 

93   9  35.6 

0.39 

15  96.0 

3 

18    3  94.86 

1.9M 

98    7  39.8 

0.86 

13  19.8 

4 

18  14  90.45 

0.48S 

93    9  43.3 

0.33 

15  91.9 

4 

18    9  64.58 

1.970 

93    7  48.8 

0.87 

13    8.4 

5 

18  14    8.48 

04U6 

93    9  51.4 

0.34 

15  17.7 

5 

18    9  93.91 

1.980 

93    7  57.5 

0.88 

13    4.0  1 

'6 

18  13  55.74 

0.M7 

93    9  59.7 

0.35 

15  13.5 

6 

18    159.99 

1.990 

83    8    6.0 

0.85 

19  6B.5! 

7 

18  13  49.99 

0.570 

93    3    8.3 

0.36 

15    9.4 

7 

18    1  91.61 

1.S1S 

93    8  14.3 

0.S3   19  55.0 

8 

18  13  97.94 

0.011 

93    3  17.9 

0.37 

15    5.9 

8 

18    0  60.00 

i.aM 

93    8  99.9 

oja^  19  50.6 

9 

18  13  19.90 

0.049 

93    3  96.3 

0.38 

15    1.0 

9 

18    0  18.10 

1.335 

93    8  99.8 

0.30^  19  46.1  , 

10 

18  19  57.11 

0.073 

93    3  35.6 

0.30 

14  56.8 

10 

17  60  45.94 

1.315 

98    8  87.0 

0.99 

19  41.6 

U 

18  19  40.59 

0.704 

93    3  45.0 

0.40 

14  59.6 

11 

17  59  13.56 

1.364 

93    8  43.9 

Aje 

19  37.1 

19 

18  19  93.34 

0.734 

93    3  54.6 

0.41 

14  48.4 

19 

17  58  40.96 

1.309 

93    8  60.4 

0.98^  19  39.7  1 

13 

18  19    5.36 

0.703 

93    4    4.5 

0.49 

14  44.9 

13 

17  58    ai8 

1.300 

93    8  66.7 

0.15 

19  98.9  1 

14 

18  11  46.66 

o.7sa 

93    4  14.6 

0.43 

14  39.9 

14 

17  57  35.96 

1.375 

93    9    9.7 

Ojd  19  93.7  i 

15 

18  11  97.97 

0.8S1 

93    4  95.0 

0.43 

14  35.6 

15 

17  57    9.90 

1.880 

93    9    8.4 

0J9 

19  19.9 

16 

18  11    7.90 

0.B50 

93    4  35.4 

0.44 

14  31.3 

16 

17  56  99.03 

1.3H 

93    9  13.6 

0l91 

19  14.8 

17 

18  10  46.45 

0.878 

93    4  45.9 

0.44 

14  97.0 

17 

17  55  55.78 

1.367 

93    9  18.5 

0.19  19  IO.S  ' 
0.18|^  19    5.8 
0.10  19    1.3 

18 

18  10  95.03 

OJ06 

93    i 

166.4 

0.44 

14  99.7 

18 

17  55  99.47 

1.880 

93    9  93.1 

19 

18  10    9.97 

Q,9» 

93    1 

S    7.0 

0.44 

14  18.4 

19 

17  54  49.1 1 

1.380 

93    9  97.4 

90 

18    9  40.98 

0.066 

93    i 

»  17.6 

0.44 

14  14.1 

90 

17  54  15.73 

1.301 

93    9  31.9 

0J8 

11  66.8 

91 

18    9  16.97 

0.964 

93    1 

^98.3 

0.44 

14    9.8 

91 

17  53  49.35 

IJOO 

93    9  34.6 

oa4 

1169.3 

99 

18    8  53.06 

1.000 

93    1 

S38.9 

0.44 

14    5.5 

99 

17  53    9.09 

1.366 

93    9  37.6 

0.19^  11  47.6  1 

93 

18    8  98.66 

1.033 

93    1 

M9.5 

0.44 

14    1.9 

93 

17  59  35.77 

1.365 

93    ( 

140.9 

t.11 

1143.3 

94 

18    8    3.49 

1.0M 

93    6    0.1 

0.44 

14  56.8 

94 

17  59   9.59 

1.861 

93    ( 

M9.4 

O.od  11  38.8  1 

95 

18    7  37.86 

1.079 

93    6  10.6 

0.44 

14  59.4 

95 

17  51  99.50 

1.870 

93    9  44.4 

ojie 

1134.3 

96 

18    7  11.70 

1.108 

93    i 

S91.0 

0.43 

13  48.0 

96 

17  50  66.59 

1.370 

93    1 

»46.1 

6.07 

1199.8 

97 

18    6  45.01 

1.194 

93    ( 

S31.3 

0.48|  13  43.7 

97 

17  50  93.6^ 

1.304 

93    1 

M7.3 

0.06 

1195.4 

98 

18    6  17.81 

1.14S 

93    ( 

S41.5 

0.4J  13  39.3 

98 

17  49  50.9^ 

1.857 

93    1 

»48.3 

t.oa 

11  91.0 

99 

18    5  50.11 

1.100 

93    ( 

S51.7 

0.49!  13  34.9 

99 

17  49  18.50 

1.818 

93    1 

»49.0 

-0.01 

11  16.6 

30 

18    5  91.94 

1J84 

93    ' 

7    1.8 

0.41 

13  30.5 

30 

17  48  46.93 

1.840 

93    ( 

»49.3 

0.00 

11  19J» 

31 

18   4  58.31 

iJOi 

93    ' 

M1.6 

0.40 

13  96.1 

31 

17  48  14.18 

1.880 

93    1 

»49.9 

•16.01 

11    741 

39 

18    4  94.94 

-1^001-43    ' 

7  91.9 

-0.40 

13  91.7 

39 

17  47  49.37 

-1.819 

-93    < 

9  48.9|-««.0fl|ll    3.1  1 

DtjotibmWmi 

th.             1st 

nth. 

flat. 

Olat 

D^jrof  tteXonI 

h. 

fat 

tltk. 

Mat. 

8lat. 

Polmr  Semidiai 
Uorisontal  Pu 

noter    90.5 
mllai       1.9 

91.0 
9.0 

91'^ 
21^ 

91'^ 
9J 

Polar  Semidiai 
Horizontal  Pai 

meter 
«Uaz 

2li 
9.1 

9£l 
9.1 

9S£9 
9J 

9£l 
9.1 

VonL- 

-irorth  dfiellnaHona  are  marked  -f,  aontli  di 

itflitnatlir 

na— k 
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238 


QBEENWIOH  MEAN  TIME. 


JULY. 


AUGUST. 


• 


1 
9 
3 
4 
6 

6 

7 

8 

9 

10 

11 
19 
13 
14 
16 

16 
17 
18 
19 


31 


97 

98 


31 


^fisr* 


Var.or 
B.A. 
Ibrl 
Hour. 


^0on. 


km* 

17  48  14.18 
17  47  49.37 
17  47  10.85 
17  46  39.63 
17  46    8.73 

17  45  38.16 
17  45  7.96 
17  44  38.14 
17  44  a79 
17  43  30.79 

17  43  11.17 
17  49  43.10 
17  49  1&59 
17  41  4a43 
17  41  91.87 

17  40  66.84 
17  40  30.37 
17  40  6.46 
17  39  41.15 
17  39  17.44 

17  38  64.35 
17  38  31.87 
17  38  10.03 
17  37  48.86 
17  37  98.36 

17  37  a51 
17  36  49.34 
17  36  30.87 
17  36  14.11 
17  86  66.06 

17  86  39.74 
17  36  94.14 


-1.9W 
1.3I9 
1.387 

ijm 

1 


IJBBO 
1.9M 

ijn? 
1. 

I. 

1.1601 

1.1 

1.1161 


I. 

1 

1. 

1.061 
6.0761 


AmMreni 
Dediiiftttni. 


Vw.of 
Deo. 
fori 

Hour. 


If09tk» 


O      I       n 

--93  9  49.9 

93  9  48.9 

93  9  48.4 

93  9  47.7 

93  9  46.7 


9  45.5 

93  9  44.9 

93  9  49.6 

93  9  40.8 

93  9  38.9 

93  9  36.9 

93  9  34.8 

93  9  39.7 

93  9  30.5 

93  9  98.3 

93  9  96.0 

93  9  93.7 

93  9  91.5 

93  9  19.3 
9  17.1 


6.0B6   93    9  16.0     6.06 


6.01 
6.8061 


6341 


6.811 


6.786 
6.7M 
6.61 


9  13.1 
9  11.3 
93  9  9.8 
93    9    8.4 


93    9 

6.76ll  93    9 


93 


6.688    i 

-6.6a4-^ 


9 
9 
9 

9 
9 


7.1 
6.1 

6.91 


JTOMk* 


n 
"HMIl 

6.061 


Mflridlaii 


I 

I 


h    m 
11    7.6 

11    3.1 

0.00|  to  58.6 
^M  10  54.9 
6.08  10  49.8 


0.08 
0.66 
6.67 
0.67 

6.06 


6.86 
6.00 
6.00 

0410 
6.00 
6416 


6416 


0.06 
6.07 
6.67 


4.7  «t64H| 


10  46.3 
10  40.9 
10  36.5 
10  39.1 
10  97.7 

10  93.3 
10  18.9 
10  14.5 
10  10.1 
10    5.7 

10  1.3 
9  57.0 
9  69.6 
9  4a3 
9  44.0 

9  39.7 
9  36.4 
9  31.1 
9  96.8 
9  99.6 

9  1801 
9  14.0 
9  9.8 
9  6.6 
9    1.4 

8  67JI 
8  63.0 


1 
9 
3 
4 
6 

6 
7 
8 
9 
10 

11 
19 
13 
14 
15 

16 
17 
18 
19 
90 

91 


93 
94 
96 


97 
98 
99 
30 

31 


AppttMit 

Blgbt 
AnneiurioB. 


NboHt 


n    m     ■ 
17  35  94.14 

17  35    9.97 

17  34  65.16 

17  34  41.81 

17  34  99.991 

17  34  17.41 
17  34  6.38 
17  33  56.14 
17  33  46.70 
17  33  3a06 

17  33  30.93 
17  33  93.19 
17  33  16.97 
17  33  11.55 
17  33    6.95 

17  33  3.17] 
17  33  0.91 
17  39  58.06 
17  39  66.74 
17  39  66.93 

17  39  56.54 
17  39  57.67 
17  39  69.60 
17  33  9.35 
17  33    6.91 

17  33  10.98 
17  33  16.45 
17  33  91.43 
17  33  98J» 
17  33  3681 


Var.of 
B.A. 
fori 
Hour. 


17  33  44JW     6 
17  33  53.391  46 


^oon. 


Avporeni 
DocJtnaUnn. 


Ifoon. 


O.0M 
6.579 
6.640 
0.508 

0.478 
0.449 
0.410 
6.377 
6.314 

6.316 
6.676 
6.9tt 
6JN8 
6.174 

6.140 
0.108 
0.879 
6.638 


6.084 
6.006 
6.U8 
6.11 

6.1061 


6J087 


Var.of 

Doo. 

fori 

Hour 


ifofm. 


-93  9  4.8 

93  9  5.4 

93  9  6.5 

93  9  7.9 

93  9  9.7 

93  9  11.9 

93  9  14.5 

93  9  17.6 

93  9  91.1 

93  9  96.0 

93  9  99.3 

93  9  34.1 

93  9  39.4 

93  9  46.1 

93  9  61.3 

93  9  68.0 
93  10  6.3 
93  10  13.0 
93  10  91.1 
93  10  99.7 

93  10  38.8 
83  10  48.4 
93  10  58.5 
93  11  9.1 
93  U  90.9 

93  11  31.7 
93  11  43.7 
93  11  66.1 
93  19  9.0 
93  19  99L4 


-o.es 

0.04 
0416 
6.07 
0.08 


MetldtaB 


0.161 

6.1 

6.1 

6.15 

6.17 


: 


6.19 
OJil 


6.95 
6J87 


6.31 


6.47 


6.61 
6J3 
6.86 
637 


93  19  36.9 
-93  19  60. 


3 -a 


8  63.0 
8  48.9 
8  44.7 
8  40.6 
8  36.4 

8  39.^ 
8  98.9 
8  94.1 
8  90.0 
8  16.9 

8  11.8 
8  7.8 
8  3.8 
7  69.8 

7  66.8 

7  61,8 

7  47.8 
7  43.8 
7  39.8 
7  36w9 

7  39.0 
7  98.1 
7  94.9 
7  90.3 
7  16.4 

7  19.6 
7  8.7 
7  4.9 
7  1.1 
6  67.3 

663.6 
6  49.7 


UL 


Polar  SMudimmetar    9^1 
HonadBtftl  PanUaz      9.1 


Uth. 


91^ 
9.1 


6UI. 


9f3 

9.0 


])igr«f  tlielfontli. 


9U 
9.0 


Polar  Semidiaraeter    91.0 
Horiiontal  Parmllaz       9.0 


11th. 


90^6 
1.9 


19.9 
1.9 


19!b 
1J8 


r 


to  ibm  hooriy  ohMifo  of  deoliaaUoo,  indloatoa  that  north  dooHnattona  are 

I  —  faidloaloa  thai  north  doolfaMtona  aro  dwtroaiihig  and  oovth  daeUBatloBa 


iaonofring  and  aovth  daoUaa. 
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GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBEK. 

1 

5* 

1 
1 

Apparent 

lUght 
AfloeDBlon. 

Var.of 
B.A. 
fori 
Hoar. 

ApiNffent 
Deounation 

Var.of 
Deo. 
fori 

Honr. 

HericUan 
Paaaage. 

1 

I 

AppnreDt 

Kigfat 
Aaoenaion. 

Var.of 
B.A. 
fori 

Honr. 

Apparent 

Varurf 
I>ee. 
fbrl 

Hoar. 

Heridlaa 

1 

Noon. 

yoon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     s 
17  33  53.39 

a 
40.399 

0     t     II 
-23  12  50.4 

II 
-0.60 

h    m 
6  49.7 

1 

h    m     8 
17  44  19.85 

a 
+1.304 

0     1     II 
-23  21  56.1 

u 
-6.T9 

b    m    '- 
5    2.3, 

2 

17  34    3.37 

0.433 

23  13    5.1 

0.61 

6  46.0 

2 

17  44  51.46 

1.330 

23  22  14.9 

0.78 

4  56i>  1 

3 

17  34  14.16 

0.466 

23  13  20.1 

0.63 

6  42.3 

3 

17  45  23.71 

1.356 

23  22  33.4 

0.77 

4  55.5 

4 

17  34  25.74 

0.499 

23  13  35.5 

0.64 

6  38.5 

4 

17  45  56.58 

1.38B 

23  22  51.7 

0.78 

4  52.1 

5 

17  34  38.11 

0.539 

23  13  51.4 

0.66 

6  34.8 

5 

17  46  30.07 

1.408 

23  23    9.6 

6.75 

4  48.8 

• 
6 

17  34  51.27 

0.565 

23  14    7.6 

0.68 

6  31.1 

6 

17  47    4.16 

1.433 

23  23  27.3 

0.73 

4  45.4  ! 

7 

17  35    5.21 

0.597 

23  14  24.2 

0.69 

6  27.4 

7 

17  47  38.a5 

1.458 

23  23  44.6 

0.79 

4  42.0' 

8 

17  35  19.92 

0.099 

23  14  41.1 

0.71 

6  23.7 

8 

17  48  14.14 

1.483 

23  24    1.6 

0.70 

4  38.7 

9 

17  35  35.40 

0.661 

23  14  57.4 

0.79 

6  20.0 

9 

17  48  50.02 

1.507 

23  24  18.2 

0.69 

4  35.4 

10 

17  35  51.66 

0.693 

23  15  15.9 

0.74 

6  16.3 

10 

17  49  26.48 

1.531 

23  24  34.4 

Od67 

4  32.1 

11 

17  36    8.68 

0.795 

23  15  33.7 

0.75 

6  12.7 

11 

17  50    3.51 

1J565 

23  24  50.9 

0.65 

4  28.8 

12 

17  36  26.46 

0.756 

23  15  51.7 

0.76 

6    9.1 

12 

17  50  41.11 

1m'S78 

23  25    5.6 

0.63 

4  95.5 

13 

17  36  44.99 

0.787 

23  16  10.0 

0.77 

6    5.5 

13 

17  51  19.27 

1.601 

23  25  20.4 

0.61 

4  22.1 

14 

17  37    4.27 

0.818 

23  16  28.5 

0.78 

6    1.9 

14 

17  51  57.97 

1.6M 

23  25  34.7 

0.80 

4  18.9 

15 

17  37  24.28 

0.840 

23  16  47.3 

0.79 

5  58.3 

15 

17  52  37.22 

1.646 

23  25  48.4 

0.67 

4  15.6 

16 

17  37  45.02 

0.860 

23  17    6.2 

0.79 

5  54.7 

16 

17  53  17.00 

1.668 

23  26    1.5 

1 
0.54|    4  19.3 

17 

17  38    6.50 

0.910 

23  17  25.9 

0.80 

5  51.1 

17 

17  53  57.30 

1.690 

23  26  14.2 

ojd    4    9.0 

18 

17  38  28.70 

0.040 

2:)  17  44.4 

0.80 

6  47.5 

18 

17  54  38.12 

1.711 

2S  26  96.2 

0.48 

4    5.7 

19 

17  38  51.61 

0.970 

23  18    3.7 

0.80 

5  44.0 

19 

17  55  19.45 

1.739 

23  26  37.6 

0.48 

4    9.4  > 

20 

17  39  15.23 

0.999 

23  18  23.1 

0.81 

5  40.4 

20 

17  56    1.28 

1.753 

23  26  48.3 

0.43 

3  59.2 

21 

17  39  39.55 

1.088 

23  18  42.5 

0.81 

5  36.9 

21 

17  56  43.61 

1.774 

23  26  58.4 

0.40 

3  66.0 

22 

17  40    4.56 

1.057 

23  19    2.0 

0.81 

5  33.4 

22 

17  57  26.42 

1.794 

23  27    7.7 

0.37 

3  59.8 

23 

17  40  30.25 

1.065 

23  19  21.5 

0.81 

5  29.9 

23 

17  58    9.72 

1.814 

23  27  16.3 

0.34 

3  49.6 

24 

17  40  56.62 

1.113 

23  19  41.0 

0.81 

5  26.4 

24 

17  58  53.50 

1.834 

23  27  24.d 
23  27  31.0 

0.S1 

3  46.4 

25 

17  41  23.67 

1.141 

23  20    0.5 

0.81 

5  22.9 

25 

17  59  37.74 

1.853 

OJU 

3  48.2 

26 

17  41  51.40 

1.100 

23  20  20.0 

0.81 

5  19.4 

26 

18    0  22.45 

1.879 

23  27  37.1 

OJ94 

3  40.0 

27 

17  42  19.79 

1.196 

23  20  39.5 

0.80 

5  16.0 

27 

18    1    7.61 

1.891 

23  97  42.5 

0.91 

3  36.8 

28 

17  42  48.83 

1.933 

23  21  58.9 

0.80 

5  12.5 

28 

18    1  53.21 

1.910 

23  97  47.1 

0.17 

3  33.6 

r^ 

17  43  18.52 

1.950 

23  21  18.1 

0.80 

5    9.1 

29 

18    2-J9.27 

1.998 

23  27  60.8 

O.1J 

3  30.5 

'30 

17  43  48.86 

\sn 

33  21  37.2 

0.79 

5    5.7 

30 

18    3  25.77 

1.946 

23  27  53.6 

0.10 

3  97.3 

31 

17  44  19.85 

1.304 

23  21  56.1 

0.79 

5    2.3 

81 

18    4  12.70 

1.9M 

23  97  55.4 

0.06 

3  94.1  i 

32 

17  44  61.46 

+1.330 

-23  22  14.91 

-0.78 

4  58.9 

32 

18    5    0.04 

+1.981 

-23  27  66.3 

H).Qa|    3  21.0  1 

DayoftheHcMitl 

1. 

lat 

nth. 

flat 

Hat 

DayofiheHontI 

1. 

lat 

lllh. 

Slat 

tlat 

1" 

Po 
Hi 

1 

lar  Semidiai 
>rizontal  Par 

neter 
allu 

1.8 

1^1 

1.8 

lti!2 
1.7 

17:6 
1.7 

Polar  Semidiai 
Horizontal  Par 

neter 
alias 

1.7 

Ij6 

l<f7 
1j6 

1.5 

■ 

i^ii*fi^|<ii 

na-^ 
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GREENWICH  MEAN  TIME. 


4 
8 

9 


1 

9 
3 

4 
5 

6 

7 
8 
9 
110 

:n 

,19 
13 
14 
15 

16 
17 
18 
19 
SO 

:21 

95 
96 

:w 

'99 
30 

31 
39 


NOVEMBER. 


Aimreiit 


Ii9on, 


h    m      i 
18    5    0.04 

18  5  47.81 

18  6  35.99 

18  7  94.57 

18  H  13.56 

18  9  9.94 
18  9  59.70 
18  10  49.83 
18  II  33.39 
18  19  94.17 

18  13  15.37 
18  14  6.99 
18  14  58.80 
18  15  51.01 
18  16  43.54 

18  17  36.371 
18  18  99.51 
18  19  99.96 
18  90  16.70 
18  91  10.73 

18  99  5.04 
18  99  59.69 
18  93  54.47 
18  94  49.58 
18  95  44.95 

18  96  40.57 
18  97  36.44 
18  98  39.54 
18  99  98.87 
18  30  95.44 

18  31  99.99 
j8  39  19.93 


Var.of 
JLA. 
fori 
Hour. 


ItC9fim 


Apparent 
tocuiuitlon. 


De£ 


Noon, 


-»  97  56.^ 


I 
+1.961 

1.996|  93  97  56.9 

9.015  93  97  55.9 

9.0»  93  97  53.1 

9.049  98  97  49.9 


9.065 
9.061 
9096 
9.111 
9.196 

9.140 
9.154 
9.168 
9.169 
9.196 

9.906 
9.991 
9.933 
9945 
9.957 


93  97  45.6 
93  97  40.3 
93  97  33.8 
93  97  96.9 
93  97  17.4 

93  97  7.5 
93  96  56.5 
93  96  44.9 
93  96  30.8 
93  96  16.1 

93  96  0.9 
93  95  43.0 
93  95  94.6 
93  95  4.8 
93  94  43.7 

93  94  91.3 
93  93  57.6 
93  93  39.6 
93  93  6.9 
93  99  38.4 

93  99  9.3 
93  91  38.8 
93  91  6.8 
93  90  33.4 
93  19  58.5 


Vw.of 
Dm, 
fori 

Hoar. 


Noon, 


9.979 
9.990 
9.301 
9.319 

9.3B 
9.399 
9.349 
9.3S9 
9.361 

9.370    93  19  99.91     1.551 
49.379-93  18 


1$ 
-O.09 

+0.03 

0.07 

0.11 

0.16 

0.90 
0.95 
0.30 
0.34 
0.39 

0.44 
0.49 
0.54 
0.59 
0.64 

0.69 
0.74 
0.80 
0.85 
0.91 

0.961 

1.01 

1.07 

1.13 

1.19 

1.95 
1.31 
1.37 
1.43 
1.49 


99.9      1.55 

44.31  +1.61 


Meridian 


h    m 
3  91.0 

3  17.9 

3  14.7 

3  11.6 

3    8.5 

3  5.4 
9  9.3 
9  59.9 
9  56.1 
9  53.0 

9  49.9 
9  46.8 
9  43.7 
9  40.7 
9  37.6 

9  34.6 
9  31.5 
9  98.5 
9  95.5 
9  99.4 

9  19.4 
9  16.4 
9  13.4 
9  10.3 
9    7.3 

9  4.3 
9  1.3 
1  56.3 
1  55.3 
1  62.3 

1  49.3 
1  46.3 


Day  of  tte  Month. 


lat. 


Polar  tfemidiameter     16.3 
Horiionul  Parallai       1.5 


Uth. 


91al 


15% 
1.6 


ilat 


1^6 
1.5 


DECEMBER. 


5 

I 

O 


1 

9 
3 
4 

5 

6 
7 
8 
9 
10 

11 
19 
13 

14 
15 

16 
17 
18 
19 
90 

91 
99 
93 
94 
95 

96 
97 
98 
99 
30 

31 
39 


Apparent 

Right 
Aeoenaion. 


Noon. 


h    m     8 
18  31  99.99 

18  39  19.92 

18  33  16.41 

18  34  13.81 

18  35  11.40 

18  36  9.17 

18  37  7.13 

18  38  5.95 

18  39  3 
18  40 


Var.of 

B.A. 

fori 

Honr. 


Noon, 


a 
49.370 

9379 

9.387 

9.395 

9.403 

9.411 
9.418 
9.495 


Apparent 
Deeunatlon. 


Noon, 


3.59^     9.439 
1.96      9.438 


18  41  0.54 
18  41  59.96 
18  49  58.19 
18  43  57.10 
18  44  56.91 

18  45  55.43 
18  46  54.76 
18  47  54.19 
18  48  53.71 
18  49  53.39 

18  50  53.09 
18  51  59.80 
18  59  59.66 
18  53  59.59 
18  54  59.58 

18  55  59.69 
18  56  59.79 
18  57  59.86 
18  58  53.04 

18  59  53.95 

19  0  53.48 
19    1  53.74 


9.444 
9.450 
9.455 
9.400 
9.465 

9.470 
9.474 
9.478 
9.489 
9.486 

9.489 
9.499 
9.495 
9.498 
9.501 

9.503 
9.505 
9.907 
9.506 

9Ji09 

9.510 
49.511 


-93  19  99.9 
93  18  44.3 
93  18  5.0 
93  17  94.4 
93  16  49.9 

93  15  58.5 
93  15  13.3 
93  14  96.7 
93  13  38.7 
93  19  49.9 

93  11  58.0 
93  11  5.3 
93  10  11.1 
93    9  15.5 

93    8  18.4 

93  7  19.7 

93  6  19.5 

93  5  17.8 

93  4  14.6 

93  3    9.9 

93  9  3.7 
93  0  56.1 
99  59  46.9 
99  58  36.3 
99  57  94.9 

99  50  10.5 
99  54  55.3 
99  53  38.7 
99  59  90.7 
99  51    1.1 

99  49  39.9 
-92  48  17.3 


Var.of 

Doo. 

fori 

Honr. 


Noon, 


+1.55 
1.61 
1.67 
1.73 
1.79 

1.85 
1.91 
1.97 
9.03 
9.10 

9.16 


Meridian 


9.98 
9.34 
9.41 

9.47 
9.54 
9.61 
9.67 
9.73 

9.70 
9.66 
9.98 
9.98 
3.04 

3.10 
3.16 
3.93 
3.99 


3.41 

+3.471 


Day  of  the  Month. 


lat 


Polar  Semidiameter    15.6 
Horizontal  Parallax       1.5 


nth. 


l^!4 
1.5 


91at 


h    m 
1  49.3 

1  46.3 

1  43.4 

1  40.4 

1  37.4 

1  34.4' 
1  31.5 
1  98.5 
1  95.5 
1  99.6 

1  19.6 
1  16.7 
1  13.7 


1 
1 

1 
1 
0 
0 
0 


10.8 
7.8 

4.9 

1.9 

59.0 

56.0 

53.1 


I 


0  50.1 
0  47.9 
0  44.9 
0  41.3 
0  38.3 

0  35.4 
0  39.5 
0  99.6 
0  96.6 


0  90.7 
0  17.8 


81at. 


15/J 
1.4 


1 5 '3 
1.4 


3.35     0  93.7 


ti>  tint  hffuriy  nhangftfff dittlinatiim.  Initiffattir  t1?at  n^rtli  «^t*»F!fit1iff!f  ^.^ii^Af^am^g  mmI  ■««iJi  AmtAXykm.   \ 
deoreaaings  ~>  Indioatea  that  north  deoUnationa  are  decrearing  and  aonth  dor Itnatlona  JanreaaJng 
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GBEENWICH  MEAN  TIME. 

JANUARY. 

F£fi&U  A&Y. 

1 

1 

DISSS'* 

Anownirfon. 

Yar.of 
B.A. 
fori 
Hour. 

Apparent 
DeoQiuitlon. 

Var-of 
Deo. 
liorl 

Hour. 

MerMlan 
PMaase. 

1 

1 

.  Appannt 
Aaooniloii. 

Var.of 

&A. 

ftarl 

Honr. 

AppanDt 
DtwBiHitton 

YntMi 

Don. 

fivl 

Hour. 

MorMiMi 

A  8IMV^C^8« 

Noon, 

Noon, 

Noon, 

JVbofi. 

Noon, 

Noon, 

Noon, 

Noon, 

1 

n    m     a 
99  26  40.13 

8 

-M.840 

O        1        it 

-11  34  99.7 

it 
•f&OO 

h    m 
3  41.1 

1 

h    m     s 
99  38  46.9S 

•1-1.083 

O        /        // 

-10  91  64.8 

It 
+«.47 

h   m 
1  51.3 

9 

99  27    0.43 

0.851 

1139  97.5 

0.10 

3  37.5 

9 

99  39  19.96 

1.087 

10  19  19.1 

OJO 

1  47.8 

3 

99  97  90.99 

0.8flB 

11  30  23.8 

6.10 

3  33.9 

3 

99  39  39.ir 

1.008 

10  16  49.6 

0.03 

1  44.3 

4 

92  97  41.79 

0.87S 

11  98  18.6 

0.S5 

3  30.4 

4 

29  40    5.37 

1.000 

10  14    5.4 

0.60 

140.8 

5 

99  98   2.84 

0.888 

11  96  19.0 

5.30 

3  96.8 

5 

99  40  31.74 

1.101 

10  11  27.6 

0.50 

137.3 

6 

99  98  24.13 

0.808 

11  94    4.0 

5^ 

3  23.2 

6 

92  40  58.91 

1.106 

10    8  49.3 

6^ 

133.8 

7 

99  98  45.65 

0.001 

11  91  54.7 

5.41 

3  19^ 

7 

99  41  94.78 

1.100 

10    6  10.4 

0.M 

iao.3 

8 

99  29    7.39 

0.9U 

11  19  44.1 

5.47 

3  16.1 

8 

129  41  51.45 

1.113 

10    3  31.0 

%M 

196.8 

9 

99  99  99.36 

OJBO 

11  17  39.9 

5.59 

3  12.5 

9 

99  49  18.91 

1.117 

10    0  51.0 

OJO 

193.4 

10 

99  99  51.56 

0.990 

11  15  19.1 

6A7 

3  ao 

10 

29  49  45.06 

1.190 

9  68  10.5 

0.70 

1  19.9 

11 

99  30  13.98 

0.800 

11  13    4.7 

540 

3    5.4 

11 

99  43  11.96 

1.198 

9  65  99.5 

0.99 

1  16.4 

12 

99  30  36.61 

0.0« 

11  10  49.1 

5.88 

3    1.8 

19 

99  43  38.95 

1.190 

9  69  48.1 

0.74 

1  12.9 

13 

99  30  59.46 

0.960 

11    8  39.9 

5.73 

9  58.3 

13 

99  44    6.09 

1.190 
1.180 

9  50    6.9 

0.75 

1    9.4 

14 

99  31  99.51 

0.084 

11    6  14.0 

5.78 

2  54.7 

14 

29  44  33.16 

9  47  23.9 

0.77 

1    6.9 

15 

29  31  45.75 

0.973 

11    3  54.6 

5.83 

2  51.2 

15 

29  45   0.35 

1.134 

9  44  41.9 

0.70 

1    fU 

16 

99  39    9.19 

0.9BI 

11    1  34.1 

5.88 

9  47.6 

16 

99  45  97.59 

1.138 

9  41  58.9 

0.80 

0  69.0 

17 

29  39  39.89 

0.080 

10  59  19.6 

5.09     9  44.1 

17 

99  45  54.68 

1.188 

9  89  15.0 

0.81 

0  66.5 

18 

99  39  56.64 

0.808 

10  56  50.0 

5.90     9  40.6 

18 

92  46  99.99 

1.140 

9  36  31.5 

0.80 

0  89.0 

19 

99  33  90.64 

1.004 

10  54  96.3 

8.01 

9  37.0 

19 

99  46  49.60 

1.141 

9  33  47.8 

0.83 

0  4a6 

90 

99  33  44.81 

1.011 

10  59    1.6 

0.05 

9  33.5 

90 

99  47  17.01 

1.148 

9  31    3.8 

0.M 

0  46.1 

91 

99  34    9.15 

1.018 

10  49  35.9 

0.80 

2  30.0 

91 

99  47  44.45 

1.145 

9  98  19.6 

0.64 

0  41.6 

99 

99  34  33.66 

1.800 

10  47    9.3 

0.13 

9  96.4 

99 

99  48  11.93 

1.146 

9  95  35.3 

0b86 

0  38.1 

93 

99  34  56.33 

1.081 

10  44  41.7 

0.17 

9  29.9 

93 

99  48  39.44 

1.147 

9  99  50.9 

0^ 

0  34.7 

94 

99  35  93.16 

1.888 

10  49  13.1 

0.91 

9  19.4 

94 

99  49    6.97 

1.146 

9  90    6.3 

0.60 

0  31.9 

95 

99  35  48.15 

1.044 

10  30  43.6 

OJB 

9  15.9 

25 

99  49  34.59 

1.14B 

9  17  91.6 

0.80 

0  27.7 

96 

92  36  13.98 

1.060 

10  37  13.3 

OJK 

9  12.4 

26 

99  50    9.08 

1.148 

9  14  36.9 

0.80 

0^4.9 

97 

99  36  38.55 

1.060 

10  34  49.9 

8.31 

9    8.8 

27 

99  50  99.64 

1.14B 

9  11  69.9 

tM 

0  90.8 

98 

99  37    3.96 

1.0811 

10  39  10.3 

0.35 

9    5.3 

98 

99  50  57.90 

1.148 

9    9    7.4 

•37 

0  17.3 

99 

99  37  99.50 

1.007 

10  99  37.5 

0.38 

9    1.8 

99 

99  51  94.75 

1.14B 

9    6  99.6 

0J7 

0  13.8 

30 

99  37  55.18 

1.070 

10  97    4.0 

0.41 

156.3 

30 

99  51  59.30 

1.148 

9    3  37.8 

OJO 

0  10.3 

31 

99  38  20.99 

-1-1.008 

10  94  29.i] 

0.44 

154.8 

31 

99  59  19.85 

1.148 

9    0  58.1 

•JO 

0    6.9 

39 

29  38  46.99 

-10  91  54.8 

-hO.47 

1  51.3 

39 

99  59  47.39 

-M.147 

-8  68   8.6 

-Mjj 

0     3^4 
93  90  J 

DtgrofthAlfont] 

b. 

tot 

Utk. 

Stot 

ttot 

Diqrofthelfontli. 

tot 

Utlk 

9l8t 

•tot 

Po 

lArScmidiaii 
>risontal  Pur 

aeter 

fs 

0.9 

0.8 

/.4 
0.8 

Polar  Semidiamoter 
Horizontal  Parallax 

fA 

0.8 

751 
0.8 

0J8 

^^m^mm-m 

ETonL-^lfaflli 

deelliiAtloiio  on  markod  +.  woth  deoliiuitifl 

• 
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GBEENWIOH  MEAN  TIME. 

MARCH. 

i 

APRIL. 

H^l 

y«r.or 

B.A. 
fori 
Hour. 

Appamit 
PaSliiatkm. 

yar.of 
Dm. 
Ibrl 

Soar. 

Keridiaa 
Paasage. 

1 

1 

AaoQoaion. 

yar.of 
B.A. 
fori 

Hoar. 

^'VpavsBv 
DanHiiatinB 

YtatJBi 
Dee. 
fiorl 

Hoar. 

Mieridlan 

Nom, 

N^m, 

Noon. 

Noon. 

Nom, 

Norn, 

Kom, 

^OIMI. 

1 
1 

k    m     a 
99  51  94.75 

*«-1.14P 

O         *        It 

-0    6  39.6 

44.87 

h    m 
0  13.8 

1 

h    m     s 
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4    1    6.7 

299  21  10.2 

3  29  37.1 

10.5 

251  57  35.4 

5    6    1.4 

296  43  38.6 

3  38  57.0 

306  15    7.1 

3    3  59.7 

11.0 

258    1     1.4 

5    4  19.9 

302  37  57.1 

3  14  26.3 

311    9  23.7 

2  36  23^  ' 

11.5 

264    2  37.5 

4  59  15.0 

308  32  25.2 

2  47  48.9 

317    4  26.3 

2  7  aoj 

12.0 

270    2  37.7 

4  50  52.2 

314  27  18.9 

2  19  20.1 

323    0  39J8 

1  36  US 

12.5 

276    1  14  7 

4  39  18.9 

320  22  53.2 

1  49  16.5 

328  68  24.1 

1    4  16.4 

13.0 

281  58  40.3 

4  24  43.9 

326  19  22.5 

1   17  55.8 

334  68    0.8 

—0  31  26.0  j 

13.5 

287  55    5.6 

4    7  17.5 

332  17    1.1 

0  45  36.5 

340  69  46.6 

+0    1  56.3  1 

14.0 

293  50  41.6 

3  47  11.2 

338  16    2.9 

—0  12  38.4 

347    3  56.5 

0  35  29.4 

14.5 

299  45  39.6 

3  24  38.1 

344  16  42.5 

+0  20  38.2 

353  10  43.4 

1     8  61.4 

15.0 

305  40  11.9 

2  59  52.1 

350  19  14.9 

0  63  52.3 

369  20  18.3 

1  41  395 

15.5 

311  34  31.9 

2  33    8.3 

356  23  55.9 

1  96  42.3 

6  32  50.6 

2  13  29.9 

16.0 

317  28  54.2 

2    4  42.9 

2  31    2.4 

1  68  46.4 

11  48  27.8 

2  43  68.6 

16.5 

323  23  35.6 

1  34  52.6 

8  40  52.4 

2  29  42.4 

18    7  16.0 

3  12  41.4 

17.0 

329  18  54.9 

1     3  54.8 

14  53  44.9 

2  69    8.0 

24  29  20.9 

3  39  14^  . 

17.5 

335  15  13.1 

—0  32    7.6 

21    9  59.7 

3  26  40.8 

30  64  46.7 

4    3  15.9 

18.0 

341  12  53.9 

+0    0  10.6 

27  29  572 

3  61  68.7 

37  23  37.1 

4  24  22L4 

18.5 

347  12  23.1 

0  32  40.6 

33  53  58.3 

4  14  39.9 

43  65  66.6 

4  42  13.6 

19.0 

253  14    9.1 

1    5    3.0 

40  22  23.6 

4  34  22.8 

60  31  44.8 

4  56  305 

19.5 

359  18  42ii 

1  36  57.7 

46  55  32.8 

4  60  46.6 

57  11    7.3 

5    6  56.3, 

20.0 

5  26  34.6 

2    8    4.2 

53  33  44.1 

5    3  31.1 

63  64    5i2 

6  13  16.4 

20.5 

11  38  19.6 

2  38    1.2 

60  17  13.4 

5  12  17.8 

70  40  39.4 

5  16  19.2 

21.0 

17  54  30.8 

3    6  26.5 

67    6  13.1 

5  16  49.8 

77  30  60.9 

5  12  5&1 

21.5 

24  15  42.0 

3  32  57.2 

74    0  51 .3 

5  16  52.6 

84  24  '39J2 

6    6    ai  i 

22.0 

30  42  26.3 

3  57  10.0 

81    1  loje 

5  12  14.6 

91  22    1.4 

4  54  3&I  ! 

22.5 

37  15  13.6 

4  18  40.7 

88    7    6.3 

5    2  48.7 

98  22  53.0 

4  38  415 

23.0 

43  54  30.3 

4  37    4.6 

95  18  24.1 

4  48  32.6 

105  27    6.8 

4  18  26.4 

23.5 

50  40  38.3 

4  51  57.3 

102  34  45.5 

4  29  30.0 

112  34  31.8 

3  54    35 

24.0 

57  33  52.3 

5    2  54.8 

109  55  38.9 

4    5  51.0 

119  44  53.2 

3  25  51.0 

24.5 

64  34  18.4 

5    9  34.5 

117  20  24.5 

3  37  535 

126  57  61.3 

2  54  125  ! 

25.0 

71  41  52.6 

5  11  36.6 

124  48  14.2 

3    6    1.7 

134  13    1.8 

2  19  37.0 

25.5 

78  56  18.9 

5    8  44.8 

132  18  13.0 

2  30  48.6 

141  29  65.1 

1  42  37.9 

26.0 

86  17    9.0 

5    0  48.3 

139  49  104 

1  62  52.0 

148  47  66.7 

1     3  53.3 

26.5 

93  43  41.6 

4  47  43.0 

147  20  28.8 

1  12  68.8 

156    6  27.9 

+0  24    4.4 

27.0 

101  15    2.8 

4  29  32.4 

154  60  35.6 

+0  31  53.9 

163  24  46.1 

-^  16    5.2 

27.5 

108  50    8.2 

4    6  29.0 

162  18  34.8 

—0    9  32.5 

170  42    6.4 

0  55  62.0 

28.0 

116  27  44.6 

3  38  54.4 

169  43  26.1 

0  60  31.9 

177  67  42.0 

1  34  32.7 

28.5 

124    6  33ii 

3    7  18.7 

177    4  10.8 

1  30  18.2 

185  10  46i) 

2  11  26.7 

29.0 

131  45  12.4 

2  32  19.9 

184  20    3.4 

2    8    9.4 

192  20  36.6 

2  45  57.0 

29.5 

139  22  22.3 

1  54  42.2 

191  30  22.8 

2  43  29.3 

199  26  30.1 

3  17  31.8 

30.0 

146  56  47.1 

1  15  13.6 

198  34  38.5 

3  15  47.5 

206  27  60.8 

3  45  44.4 

30.5 

154  27  18.5 

+0  34  44.2 

205  32  29.4 

3  44  40.6 

213  24    8.4 

4  10  14.3 

31.0 

161  52  57.6 

—0    5  66.8 

212  23  44.a 

4    9  61.0 

:iaO  14  59.6 

4  30  47iS 

31.5 

169  12  56.3 

—0  46    2.8 

219    8  20.8 

—4  31     7.5 

227    0    8.5 

—4  47  14.4 
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FOR  GREMWICH  MEAN  NOON  AND  MIDNIGHT. 

APRIL. 

MAY. 

JUNE.         1 

T^ne  Longltiide. 

LAtttDde. 

True  Longitade. 

Latitude. 

Trne  Longitade. 

Latltade. 

li) 

9313^9^9 

-4  6^3Si:9 

96f  19  4d'.5 

-4  4^  ^'.5 

31 1''  2i  3K6 

-9  i  27'JS 

1.6 

940  19  54.4 

5  7  41.5 

973  94  30.0 

4  35  48.3 

317  94  8.5 

1  33  14.4 

&0 

946  40  37.4 

5  11  47ii 

979  39  15.8 

4  90  98.9 

^^   18  19.8 

1  3  9.3 

&5 

953  9  49.4 

5  11  56.7 

985  36  96.0 

4  9  90.9 

399  19  99.4 

0  39  7.8 

3.0 

959  19  49.6 

5  8  19.6 

991  37  99.8 

3  41  37.7 

335  7  16.7 

—0  0  47.6 

3i^ 

965  39  9.3 

5  1  7.3 

997  35  59.8 

3  18  37.0 

341  3  36.9 

+0  30  41.1 

4J) 

971  39  56.9 

4  50  39.1 

303  39  31 .7 

9  53  33.5 

347  9  9.1 

1  9  1.0 

4.5 

977  44  3.1 

4  36  46.8 

309  97  43.9 

9  96  49.6 

353  3  15.6 

1  39  53.7 

5.0 

983  44  57.7 

4  90  4.7 

315  99  13.6 

1  58  90.0 

359  7  57.0 

9  3  0.3 

5.5 

989  43  16.8 

4  0  39.6 

391  16  43.3 

1  98  41.0 

5  16  44.6 

9  39  0.7 

&0 

995  39  37.8 

3  38  44.9 

397  11  5.3.1 

0  58  1.5 

U  30  14.5 

9  59  33.8 

6.5 

301  34  39.4 

3  14  34.5 

333  8  93.3 

—0  96  37.9 

17  48  59.4 

3  95  17.5 

7.0 

307  98  59.9 

9  48  99.4 

339  6  54.0 

+0  5  19.7 

94  13  96.9 

3  48  48.6 

7.5 

313  93  17  J2 

9  90  93.3 

345  8  3.0 

0  37  19.3 

30  43  58.8 

4  9  43.3 

8.0 

319  18  8.1 

1  50  51.9 

351  19  96.5 

1  9  2M 

37  90  50.3 

4  97  37.5 

8.5 

395  14  7.9 

1  90  4.1 

357  90  37.8 

1  40  91.9 

44  4  8.4 

4  49  7.3 

M 

331  11  50.1 

0  48  16.4 

3  33  6.9 

9  10  49.8 

50  53  50.7 

4  59  50.9 

9^ 

337  11  45J2 

—0  15  46.4 

9  50  16.7 

9  40  9.7 

57  49  45.0 

4  59  95.3 

10.0 

343  14  91.6 

+0  17  6.3 

16  19  99.4 

3  7  37.0 

64  51  99.5 

5  1  35.8 

10.5 

349  90  3.0 

0  50  9.9 

99  39  58.0 

3  33  7.9 

71  58  39.3 

4  59  8.8 

11.0 

355  99  13.9 

1  99  39.1 

99  19  49.5 

3  56  10.9 

79  10  19.7 

4  51  56.6 

11.5 

1  49  7.0 

1  54  34.4 

35  51  4.9 

4  16  18.6 

86  95  49.3 

4  39  58.7 

12i) 

7  58  58.1 

9  95  94J2 

49  34  34.4 

4  33  9.0 

93  44  7.4 

4  93  91.1 

J2^ 

14  19  54.9 

9  54  43.5 

49  93  5.0 

4  46  18.8 

101  4  30.9 

4  9  175 

13.0 

90  45  1.6 

3  99  7J2 

56  16  14.0 

4  55  98.4 

108  95  55.9 

3  37  7.7 

13.5 

97  14  17.6 

3  47  10.9 

63  13  33.9 

5  0  91.9 

115  47  94.3 

3  8  19.1 

14.0 

33  47  38.1 

4  9  97.9 

70  14  98.9 

5  0  45.7 

193  8  6.0 

9  36  93.4 

14.5 

40  94  54.4 

4  98  37.3 

77  18  93.8 

4  56  35.1 

130  97  14.0 

9  1  56.8 

15.0 

47  5  54J2 

4  44  16.8 

64  94  38.6 

4  47  48.4 

137  44  8.5 

1  95  38.9 

15.5 

53  50  99.8 

4  56  7.5 

91  39  33.8 

4  34  30.8 

144  58  17.7 

0  48  7.9 

16.0 

60  38  3.1 

5  3  53.8 

98  41  30.9 

4  16  53.0 

159  9  17i2 

+0  10  5.8 

16.5 

67  98  37J3 

5  7  93.4 

105  50  54.0 

3  55  11.0 

159  16  50.0 

—0  97  49.9 

17.0 

74  91  46i> 

5  6  98.9 

113  0  11.1 

3  99  46.9 

166  90  45.4 

1  5  0.1 

17.5 

81  17  19.9 

5  1  4.5 

190  8  54.8 

3  1  4.6 

173  90  58.4 

1  40  59.9 

18.0 

88  14  38.9 

4  51  13.9 

197  16  49.5 

9  99  35.3 

180  17  98.9 

9  14  56.5 

18.5 

95  13  48.5 

4  36  59.8 

134  93  16.5 

1  65  50J2 

187  10  17.3 

9  46  43.5 

19.0 

109  14  97.3 

4  18  34.3 

141  98  93.6 

1  90  93.5 

193  59  30.3 

3  15  49.7 

19.5 

109  16  99J3 

3  56  11.1 

148  31  54.5 

0  43  50.9 

900  45  13.3 

3  41  54.7 

90.0 

116  19  91.5 

3  30  9.1 

155  33  49.8 

+0  6  45.4 

907  97  39.3 

4  4  41.5 

3».5 

193  93  14.8 

3  0  51.0 

169  33  44.9 

—0  30  16.1 

914  6  33.3 

4  93  566 

91.0 

130  97  59.9 

9  98  43.3 

169  31  55.7 

1  6  39.7 

990  49  91.6 

4  39  99.9 

,   91.5 

137  33  3j6 

1  54  15.7 

176  98  14.7 

1  41  59.6 

997  15  1.6 

4  51  14.6 

1   99.0 

144  38  38.5 

1  18  0.7 

183  99  37.7 

9  15  93.8 

933  44  36.6 

4  59  7.9 

99.5 

151  44  94i) 

0  40  33.3 

190  15  0.1 

9  46  44.9 

940  11  8.8 

5  3  6.6 

93.0 

158  50  8.6 

+0  9  99.9 

197  r.  15.9 

3  15  30.1 

946  34  39.8 

5  3  15.6 

93.5 

165  65  33.6 

—0  35  31.9 

903  53  17.1 

3  41  16.3 

959  55  10.6 

4  59  39.5 

94.0 

173  0  90.4 

1  19  55.3 

910  38  53.7 

4  3  44.7 

959  19  49.6 

4  59  95.5 

94.5 

180  4  7.0 

1  49  3.9 

917  91  54.4 

4  99  39.4 

965  97  17.1 

4  41  43.6 

95.0 

187  6  26J6 

9  93  91.0 

994  9  65 

4  37  48.9 

971  38  57.3 

4  97  45.6 

».5 

194  6  5SJ6 

9  55  16.7 

930  39  16.7 

4  49  5.4 

977  47  47.3 

4  10  45.5 

96.0 

901  5  8.9 

3  94  91.5 

937  13  19.4 

4  56  95.9 

983  53  535 

3  50  58.3 

95.5 

906  0  98.7 

3  50  10.9 

943  43  49.0 

4  59  48.3 

989  57  94.6 

3  98  40.9 

97.0 

914  59  31.9 

4  19  95.1 

950  10  35.9 

4  59  18.9 

995  58  39.0 

3  4  8.5 

97.5 

991  40  51.6 

4  30  49.5 

956  33  47.9 

4  55  9.0 

301  57  30.0 

9  37  40.7 

98.0 

9^  95  4.8 

4  45  14.9 

969  53  19.6 

4  47  9.9 

307  54  35.7 

9  9  35.0 

98.5 

C35  4  59.5 

4  55  34.3 

969  8  59.6 

4  35  51.5 

313  50  9.4 

1  40  9.4 

99.0 

941  40  0.8 

5  1  49.5 

975  90  59.3 

4  91  99.6 

319  44  34.5 

1  9  49.1 

99.5 

948  10  91.9 

5  4  3.6 

981  99  91.0 

4  3  57.8 

395  38  \7J2 

0  38  31.0 

'   30.0 

954  35  51.6 

5  9  9:19 

987  34  39.4 

3  43  59.9 

331  31  46.5 

—0  6  54.1 

'  30i> 

960  56  35.8 

4  56  599 

993  36  45.4 

3  91  94.5 

337  95  33.7 

+0  94  50.9 

31.0 

967  19  4ZJS 

4  48  3.5 

999  36  91.4 

9  56  49i2 

343  90  19.9 

0  56  96.9 

;   31.5 

973  94  30.0 

—4  35  48.3 

305  33  46.7 

—9  30  94.6 

349  16  19.8 

+1  97  33.9 
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FOR  GRENWICH  MEAN  NOON  AND  MIDNIGHT. 

JULY. 

AUGUST. 

SEPTEMBER.              | 

Day  of 
Month. 

1 

1 

Trne  Longitade. 

lAtitade. 

Tnie  Longitoda. 

Lftliltade. 

Tnie  Longitada. 

Xfltttndfi.       1 

\ 

1.0 

343  2tf  lio 

+0°  56'  2d!2 

26  2!^  2^'.2 

+4  23  55'.6 

76""  46  26.8 

+5  da4:i! 

1.5 

349  16  19.8 

1  27  33.9 

34  39  55.4 

4  41  19.G 

83  36  42  6 

4  54  21.1  1 

2.0 

355  14  32.0 

1  57  56.0 

41     2  418 

4  55  30.5 

90  32  59.7 

4  37  51.4  i 

2.5 

1  15  27.9 

2  27  14J2 

47  31  13.2 

5    6  10.3 

97  35  18.6 

4  16  56.1 

3.0 

7  19  46.5 

2  55    9.5 

54    5  55.1 

5  13    0.9 

104  43  32.6 

3  51  49.9 

3.5 

13  26    6.4 

3  21  22.4 

60  47    8.4 

5  15  45.5 

111  57  26.2 

3  22  41.3 

4.0 

19  41     5.2 

3  45  32.8 

67  35    6.0 

5  14    9.4 

119  16  34.9 

2  49  53.7  i 

4.5 

25  59  18.8 

4    7  19.6 

74  30     1.3 

5    6    0.8 

126  40  24.8 

2  13  55.3  i 

5.0 

32  23  19.1 

4  26  22i2 

81  31  47.3 

4  57  11.0 

134    6  12.4 

1   35  21.0 

5.5 

36  53  34.8 

4  42  J  7.7 

66  40  15.3 

4  41  36.4 

141  39    5.7 

0  54  52.4  ; 

6.U 

45  30  26.4 

4  54  44.9 

95  55    3.6 

4  21  19.7 

149  12    5J2 

+0  13  15.4 

6.5 

52  14  15.6 

5    3  22.6 

103  15  39.8 

3  56  29.8 

156  46    5.8 

—0  28  40.3 

7.0 

59    5    3.5 

5    7  51.5 

no  41  20.6 

3  27  24.3 

164  19  58.8 

1   10    3.4 

7.5 

66    2  49.6 

5    7  54.0 

116  11  12.7 

2  54  26.2 

171  52  34.4 

1  50    4.5 

8.0 

73    7  20.9 

5    3  16.6 

125  44  14.5 

2  18  14.7 

179  22  44.5 

2  27  57.3 

8.5 

80  18  13.2 

4  53  50.7 

133  19  18.1 

1  39  23.8 

186  49  24.9 

3    2  59.8  ! 

9.0 

67  34  50.9 

4  39  33.7 

140  55  11.9 

0  56  41.5 

194  11  37.9 

3  34  36.4 

9.5 

94  56  27.6 

4  20  30.1 

148  30  42M 

-f-O  16  57.4 

201  28  33.7 

4     2  19.4 

10.0 

102  22    8.5 

3  56  52.0 

156    4  41.0 

—0  24  57.1 

206  39  32.9 

4  25  48.4 

10.5 

109  50  50.5 

3  29    0.1 

163  3o  58.4 

1     6  11.6 

215  44    SM 

4  44  50.7  , 

11.0 

117  21  26.5 

2  57  22.5 

171     3  35.4 

1  45  56.5 

222  41  55J2 

4  59  20.4 

11.5 

124  52  47.6 

2  22  34.5 

178  26  40.3 

2  23  34.5 

229  32  51.3 

5    9  17.6 

12.0 

132  23  45.4 

1  45  16.8 

165  44  30.4 

2  58  22.6 

236  16  56.3 

5  14  47.0  ' 

12.5 

139  53  15.5 

1    6  14.3 

192  56  33.7 

3  29  52  6 

242  54  19.9 

5  15  57.6  , 

13.0 

147  20  19.3 

+0  26  13.6 

200    2  26.0 

3  .57  40.7 

249  25  16.9 

5  13     1.2 

13.5 

154  44    6.0 

—0  13  56.0 

207    2     1.1 

4  21  29.6 

255  50  15.6 

5    6  11.2 

14.0 

162    3  53.3 

0  53  36.2 

213  55    9.6 

4  41     6.7 

262    9  37.6 

4  55  42.6 

14.5 

169  19    6.3 

1  31  59.0 

220  41  56.0 

4  56  32.3 

266  23  55.3 

4  41  51.3 

15.0 

176  29  27.4 

2    6  29.4 

227  22  36.9 

5    7  39.4 

274  33  40.6 

4  24  53.7 

15.5 

183  34  35.8 

2  42  34.7 

233  57  22.2 

5  14  32.9 

260  39  27.6 

4    5    6.3 

16.0 

190  34  262 

3  13  47.6 

240  26  34.0 

5  17  18.4 

286  41  51.5 

3  42  45.7 

16.5 

197  28  58.0 

3  41  46.2 

246  50  35.2 

5  16    3.9 

292  41  264 

3  16    6.6 

17.0 

204  18  16.0 

4    6  13.5 

253    0  50.4 

5  10  59.3 

296  36  46.4 

2  51  31.7 

17.5 

211     2  2S).6 

4  26  56.6 

259  24  456 

5    2  16.1 

304  34  24.4 

2  23  U.9  ; 

16.0 

217  41  51.0 

4  43  47.4 

265  35  47.1 

4  50    6.7 

310  26  51.9 

1  53  26.4  , 

18.5 

224  16  34.4 

4  56  40.4 

271  43  21.1 

4  34  44.4 

316  22  36.8 

1  22  S2.6  ' 

19.0 

230  46  55.3 

5    5  34.4 

277  47  53.4 

4  16  23.5 

322  16  12.6 

0  50  46.1 

19.5 

237  13    9.9 

5  10  30.5 

263  49  49.2 

3  55  19.0 

326    9  59.6 

~0  16  31.1 

20.0 

243  35  34.4 

5  11  32.4 

269  49  32.6 

3  31  46.5 

334     4  22.6 

+0  13  59.6 

20.5 

249  54  24.8 

5    8  45.9 

295  47  26.7 

3    6    2.2 

.339  59  43.6 

0  46  24.7 

21.0 

256    9  56.7 

5    2  18.7 

301  43  53.1 

2  36  22.7 

345  56  21.9 

1  16  24.6  , 

21.5 

262  22  24.3 

4  52  20.4 

307  39  12.4 

2    9    5.5 

351  54  34i2 

1  49  39.3 

22.0 

268  32     1.7 

4  39    2.2 

313  33  44.2 

1  38  26.5 

:157  54  35.9 

2  19  46.7 

22.5 

274  39    2.3 

4  22  36.6 

319  27  47.1 

1     6  50.3 

3  56  40.6 

2  46  32.5 

23.0 

280  43  39.0 

4    3  16J2 

325  21  38.7 

0  34  29.8 

10     1     0J2 

3  15  30.6  i 

23.5 

266  46    4.6 

3  41  21.7 

331  15  36.4 

—0     1  46.5 

16    7  45.4 

3  40  23.5  ; 

24.0 

292  46  31.5 

3  17    3.1 

337    9  57.1 

+0  31     0.1 

22  17    6.0 

4    2  52J2  , 

24.5 

296  45  12.9 

2  50  40.0 

343    4  575 

1     3  30.3 

26  29  11.1 

4  22  38.5  i 

25.0 

304  42  22.3 

2  22  29.9 

349    0  54.6 

1  35  24.2 

34  44    9M 

4  39  25.6 

25.5 

310  38  14.1 

1  52  51.2 

354  56    5.7 

2    6  22.1 

41     2    8.9 

4  52  57.8 

26.0 

316  33    3.9 

1  22    2.6 

0  56  46.6 

2  36    4.5 

47  23  16.6 

5    3    0.9 

26.5 

322  27    6.7 

0  50  23.0 

6  57  22J2 

3    4  12.2 

53  47  47.9 

5    9  22.4 

27.0 

326  20  47.1 

—0    18    Ha*) 

13    0    6.1 

3  30  26.0 

60  15  45.7 

5  11  51.9 

27.5 

334  14  19.3 

+0  14  12.9 

19    5  20.6 

3  54  28.0 

66  47  22.0 

5  10  21.5  . 

26.0 

340    6    7.5 

0  46  31.2 

25  13  27.0 

4  15  5a9 

73  22  46.6 

6    4  45.6 

26.5 

346    2  35.7 

1  18  24.6 

31  24  47.6 

4  34  43.9 

60    2    9.5 

4  55     M 

29.0 

351  58    9i) 

1  49  34.3 

37  39  45.4 

4  50  24.0 

66  45  40.4 

4  41     8.1 

29.5 

357  55  16.0 

2  19  41.8 

43  56  43.4 

5    2  44i2 

93  33  26.1 

4  23  10.3 

1     30.0 

3  54  29.4 

2  48  28.4 

50  22    4.7 

5  11  29.2 

100  25  39.5 

4     1  14.9  . 

30.5 

9  56  15.2 

3  15  35.7 

56  50  n.6 

5  16  25.1 

107  22  19.0 

3  35  3:1.1 

31.0 

16     1     7.7 

3  40  45.1 

63  23  25.5 

5  17  19.5 

114  23  27^ 

3    6  21.2 

31.5 

22    9  40.1 

-H    3  36.0 

70    2    5.0 

+5  14     1.9 

121  29    2.8 

+2  34    0.0  , 

MOON'S  LiONGITUDE,  &c.,  1877.       245 


FOR  GREIJWICH  MEAN  NOON  AND  MIDNIGHT. 

OCTOBER. 

NOVEMBER. 

DECEMBER.      | 

Day  of 

.Month. 

t 

Tnie  Lonsitade. 

Laftitade. 

Tnie  LoDgitade. 

Latitude. 

True  Loogitiide. 

LaUtudo. 

'   1.0 

O    «     H 

114  23  27.9 

+3  ^  21:2 

167  31  30.4 

0  /   // 
^t  36  24.8 

g      1       tt 

206  6  47.3 

0     I      10 
—4  22  2.6 

1.5 

121  29  2.8 

2  34  0.0 

174  43  58.7 

2  11  48.4 

213  4  54.6 

4  38  11.3 

2.0 

128  38  55.1 

1  58  55.3 

181  57  16.0 

2  45  6.3 

220  1  12.0 

4  50  8.0 

2.5 

135  52  49.5 

1  21  37.7 

189  10  47.4 

3  15  43.4 

226  55  13.3 

4  57  45.5 

3.0 

143  10  23.7 

0  42  42.8 

196  23  52.7 

3  43  8.1 

233  46  31.5 

5  1  1.3 

3.5 

150  31  7.5 

+0  2  50.4 

203  35  48.2 

4  6  52.6 

240  34  40.0 

4  59  58.0 

4.0 

157  54  23.1 

—0  37  16.2 

210  45  47.7 

4  26  34.6 

247  19  13.6 

4  54  42.7 

4.5 

165  19  25.3 

1  16  52.1 

217  53  4.8 

4  41  58.1 

253  59  50.0 

4  45  26.6 

5.0 

172  45  22.5 

1  55  11.8 

224  56  54.6 

4  52  53.1 

260  36  10.9 

4  32  24.5 

5.5 

180  11  17.9 

2  31  31.0 

231 .  56  35.9 

4  59  16.1 

267  8  2.9 

4  15  54.3 

6.0 

187  36  11.4 

3  5  8.7 

238  51  32.7 

5  1  9.5 

273  :«  17.9 

3  56  15.9 

6Jf 

194  59  1.6 

3  35  28.5 

245  41  16.1 

4  58  41.0 

279  57  53.7 

3  33  50.9 

70 

202  18  49.0 

4  1  59.9 

252  25  24.7 

4  52  3.0 

286  15  54.5 

3  9  1.6 

7.6 

209  34  37.5 

4  24  19.5 

259  3  45.8 

4  41  31.4 

292  29  29.9 

2  42  10.5  ; 

8.0 

216  45  37ii 

4  42  11.3 

265  36  15.0 

4  27  24.6 

298  38  55.3 

2  13  40.0 

8.5 

223  51  6i2 

4  55  26.7 

272  2  56.6 

4  10  2.9 

304  44  31.4 

1  43  52.2 

9.0 

230  50  31.8 

5  4  3.8 

278  24  2.5 

3  49  47.4 

310  46  43.6 

1  13  7.9 

,   9.5 

237  43  31.7 

5  8  7.0 

284  39  51.5 

3  26  5{).5 

316  46  1.1 

0  41  47.0 

!  10.0 

244  29  53.0 

5  7  45.3 

290  50  48.3 

3  2  1.1 

322  42  57.0 

—0  10  8.9 

10.5 

251  9  34.1 

5  3  11.9 

296  57  22.9 

2  35  12.3 

328  38  7.3 

+0  21  28.2 

11.0 

257  42  41.3 

4  54  42.7 

303  0  9.2 

2  6  53.4 

334  32  10.1 

0  52  46.8 

11J5 

264  9  29.7 

4  42  35.1 

308  59  44.5 

1  37  23.6 

340  25  45.5 

1  23  30.1 

12.0 

270  30  21.3 

4  27  8.3 

314  56  48.7 

1  7  1.2 

346  19  34.8 

1  53  21.4 

\2A 

276  45  43.6 

4  8  41.3 

320  52  2.9 

0  36  4.1 

352  14  19.9 

2  22  4.6 

13.0 

282  56  8.3 

3  47  33.5 

326  46  9.2 

—0  4  49.6 

358  10  42.5 

2  49  23.1 

•13.5 

289  2  11.2 

3  24  3.7 

332  39  50.2 

+0  26  25.4 

4  9  23.4 

3  15  0.4  1 

14.0 

295  4  30.3 

2  58  30.6 

338  33  47.7 

0  57  23.9 

10  11  2.1 

3  38  39.8 

14.5 

301  3  44.7 

2  31  12.3 

344  28  42.5 

1  27  49.1 

16  16  16.0 

4  0  4.1 

15.0 

307  0  34.3 

2  2  26.5 

350  25  13.6 

1  57  23.6 

22  25  39.4 

4  18  55.7 

15.5 

312  55  39ii 

1  32  30.5 

356  23  57.7 

2  25  49.8 

28  39  42.8 

4  34  57.1 

16.0 

318  49  38.7 

1  1  41.4 

2  25  28.6 

2  52  49.5 

34  58  52.1 

4  47  50.5 

16^ 

324  43  10.9 

—0  30  16.4 

8  30  16.6 

3  18  4.1 

41  23  27.3 

4  57  18.8 

17.0 

330  36  52.3 

+0  1  27.1 

14  38  47.8 

3  41  14.4 

47  53  42il 

5  3  5.7 

I7A 

336  31  17.0 

0  33  11.5 

21)  51  23.7 

4  2  1.2 

54  29  43.8 

5  4  56.7 

18.0 

342  26  56.6 

1  4  38.7 

27  8  20.6 

4  20  5.5 

61  11  31.0 

5  2  39.7 

16.5 

348  24  19.9 

1  35  30.1 

33  29  49.1 

4  35  8.2 

67  58  54.5 

4  56  58 

19.0 

354  23  52.4 

2  5  26.4 

39  55  54.1 

4  46  51.6 

74  51  37.3 

4  45  10.4 

19.5 

0  25  56.3 

2  34  8.1 

46  26  34.5 

4  54  59.5 

81  49  14.5 

4  29  53.8  1 

90.0 

6  30  50.1 

3  1  15.2 

53  1  43.2 

4  59  17.6 

88  51  14.4 

4  10  21.9 

90^ 

12  38  48.1 

3  26  27.7 

59  41  7.6 

4  59  34.8 

95  56  59.7 

3  46  46.7 

Sl.O 

18  50  1.9 

3  49  25.7 

66  24  30.3 

4  55  43.2 

103  5  48.9 

3  19  26.7 

21.5 

25  4  38.1 

4  9  49.5 

73  11  29.9 

4  47  39.5 

110  16  58.1 

2  48  45.7 

23.0 

31  22  40.3 

4  27  20.5 

80  1  41.8 

4  35  24.4 

117  29  42.7 

2  15  13.1 

225 

37  44  9.0 

4  41  41.3 

86  54  40.0 

4  19  3.5 

124  43  19.4 

1  39  23.0 

23.0 

44  9  IJ6 

4  52  36.1 

93  49  58.3 

3  58  47.5 

131  57  7.5 

1  1  5:).o 

;  23.5 

50  37  13.2 

4  59  51.4 

100  47  11.1 

3  34  51.7 

139  10  30.5 

+0  23  22.7 

24.0 

57  8  37.1 

5  3  16.1 

107  45  54.6 

3  7  35.9 

146  22  56.2 

—0  15  27.5 

245 

63  43  5.7 

5  2  41.8 

114  45  47.5 

2  37  23.9 

153  33  57.5 

0  53  57.4 

25.0 

70  20  31.0 

4  58  3.!) 

121  46  32.0 

2  4  42.9 

160  43  13.2 

1  31  28.4 

25.5 

77  0  45.5 

4  49  21J2 

128  47  53.7 

1  30  3.2 

167  50  26.3 

2  7  23.8 

26A 

83  43  42.5 

4  36  35.7 

135  49  41.5 

0  53  57.3 

174  55  24.3 

2  41  10.4 

96.5 

90  29  16.3 

4  19  53.2 

142  51  46.7 

+0  16  59.1 

181  57  58.7 

3  12  18.4 

27.0 

97  17  22J) 

3  59  23.4 

149  54  3.2 

—0  20  16.7 

188  58  3.5 

3  40  21.6 

27.5 

104  8  0.1 

3  35  19.8 

156  56  25.9 

0  57  14.7 

195  55  34.6 

4  4  58.0 

28.0 

111  1  6.0 

3  7  59.3 

163  58  50.3 

1  33  20.1 

202  50  29.2 

4  25  49.5 

28Ji 

117  56  40.3 

2  37  42.5 

171  1  11.6 

2  7  59.0 

209  42  45.0 

4  42  42.1 

29.0 

124  54  43.1 

2  4  53.7 

178  3  23.4 

2  40  39.0 

216  32  19.3 

4  55  26.0 

29.5 

131  55  13.3 

1  30  0.1 

185  5  15.9 

3  10  49.6 

223  19  8.8 

5  3  55.4 

30.0 

138  58  8.6 

0  53  32.3 

192  6  37.8 

3  38  2.9 

230  3  9.8 

5  8  8.3 

30i» 

146  3  24.4 

+0  16  3.6 

199  7  14.5 

4  1  54.3 

236  44  17.4 

5  8  6.4 

31.0 

153  10  52J> 
160  20  20.5 

*0  21  50.5 

206  6  47.3 

4  22  2.6 

243  22  26.2 

5  3  55.2 

31  ii 

1 

—0  59  32.7 

213  4  54.6 

-4  38  11.3 

249  57  30.3 

—4  55  43.2  , 

ASTBOKOMICAL   EPHEMEKIS 


FOR  THE 


MEEIDIAN  OF  WASHINGTON, 


24S    OBLiaUlTY  OF  THE  ECUPTIC,  &c. 


Mean  Noon. 

Apparent 

Equation  of  EqoinozM. 

FxecMdonof 

Equinoxes 
inLongitada 

The  Sim's 

MeanLoQgitade  ^ 

ObUquity. 

In  Longitude. 

InB-A. 

Hor.Panllftz. 

Aaoending  Ebde. 

1877. 

9397' 

m 

Jan.     0 

26.71 

+  6.10 

-1-0.31 

0.00 

-20  80 

9.00 

343  59.3 

10 

26.77 

5.67 

0.35 

1.38 

20.79 

9.00 

348  27.5  = 

20 

26.89 

6.13 

0.37 

2.75 

20.77 

8.99 

342  55.7 

30 

27.04 

6.44 

0.39 

4.13 

20.74 

8.98 

342  24.0 

Feb     9 

27.20 

6.59 

0.40 

5.50 

20.71 

8.96 

341  52.2 

19 

27.34 

6.59 

0.40 

6.88 

—20.67 

8.94 

341  20.4 

Mar.    1 

27.44 

6.45 

0.39 

8.26 

20.63 

8.92 

340  48.7 

11 

27.49 

6.21 

0.38 

9.63 

20.57 

8.90 

340  16.9 

21 

27.48 

5.93 

0.36 

11.01 

20.51 

8.87 

389  45.1 

31 

27.40 

5.65 

0.35 

12.38 

20.45 

8.85 

339  13.3  : 

1 

Apr.  10 

27.26 

5.43 

0.33 

13.76 

-20.39 

8.82 

888  41.6 

20 

27.07 

5.30 

0.32 

15.14 

20.34 

8.80 

888    9.S 

30 

26.86 

5.30 

0.32 

16.51 

20.29 

8.78 

837  38.0- 

May  10 

26.63 

5.43 

0.33 

17.89 

20.24 

8.76 

337    6.2 

20 

26.41 

5.70 

0.35 

19.26 

20.19 

8.74 

886  34.5 

30 

26.22 

6.08 

0.37 

20.64 

-20.16 

8.72 

886    2.7 

June    9 

26.O8 

6.56 

0.40 

22.02 

20.13 

8.71 

835  30.9 

19 

25.99 

7.09 

0.43 

23.39 

20.11 

8.71 

334  59i2, 

29 

25.96 

7.62 

0.47 

24.77 

20.11 

8.70 

334  27.4  ' 

July    9 

25.99 

8.11 

0.50 

26.14 

20.10 

8.70 

333  55.6 

19 

26.07 

8.53 

0.52 

27J>2 

-20.12 

8.71 

333  23.8 

29 

26.18 

8.84 

0.54 

28.90 

20.14 

8.72 

382  53.1 

Adff.   8 

26.31 

9.01 

0.55 

30.27 

20.17 

8.73 

832  20.3 

18 

26.44 

9.05 

0.55 

3L65 

20.20 

8.75 

331  48.5 

28 

26.54 

8.96 

0.55 

33.02 

20.24 

8.77 

331  16.7 

Sept.  7 

26.61 

8.76 

0.54 

34.40 

-20J29 

8.79 

830  45.0 

17 

26.62 

8.48 

0.52 

35.78 

20.35 

8.81 

330  13.2! 

27 

26.56 

8.19 

0.50 

37.15 

20.41 

8.84 

329  41.4  : 

Oct     7 

26.44 

7.91 

0.48 

38.53 

20.47 

8.87 

329    9.7 

17 

26.27 

7.71 

0.47 

39.90 

20.53 

o.oo 

828  37.9 

27 

26.05 

7.62 

0.47 

41.28 

-20.59 

8.91 

828    6.1 

Nov.    6 

25.81 

7.67 

0.47 

42.66 

20.64 

8.93 

827  34.4 

16 

25.56 

7.89 

0.48 

44.03 

20.69 

8.95 

827    2.6 

26 

25.33 

8.26 

0.50 

45.41 

20.73 

8.97 

826  30.8 

Dec.    6 

25.14 

8.75 

0.53 

46.78 

-20.76 

8.98 

825  59.0 

1 

16 

25.01 

8.32 

0.57 

48.16 

20.78 

8.99 

825  27.3' 

26 

24.95 

9.93 

0.61 

49.54 

20.79 

9.00 

824  5&5 

36 

24.96 

+  10.51 

+0.64 

50.91 

-20.79 

9.00 

324  33.7 

1 
\ 

Mean  Ob 

iliquity,  18 

77.0,  28  2 

H  18.46 

Motion  i] 

Q  100  days 

,— (I>.'l872 

Preceasic 

)n  for  18T: 

•d,  ... 

50^^258 

7          Log 

.     1.70121 

DaUyllbtkB. 

Precessic 

>n  in  a  SoL 

ar  Day,    . 

0'M37 

6          Log 

.    9.13862 

t 

Precessic 

m  in  a  Sid 

ereal  Day, 

0'M37 

2          Log 

.    9.13743 

\ 

-rf.l77 

Sun's  M< 

»n  Hor.  P 

arailax,    . 

8^^848 

1 

1 

FIXED  STAR8,  1877. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

« 

r 

LOQABITHMS  FOB  BEDUCTION  OF  MEAN  PLACES,  1877.0, 

TO  APPAKKNT  FLACE8. 

'soUrdajr. 
,6faLbonr. 

Log.  A, 

Log.B« 

Log.€. 

Log.]». 

Solar  day. 
81d.  hoar. 

Log.  A. 

IiOg.B. 

Log.C. 

Log.  B. 

Jan.    0 

9.0187 

n0.917d 

ifO.5526 

1.3026 

1 

9.0347 

0.0181 

04>006 

1.3010 

Mar.    1 

9.4691 

•0.9581 

•Iij508 

0.8058 

2 

9.0501 

0.9184 

0.6255 

1.2993 

2 

94726 

0.9585 

IJ2532 

0.7820 

3 

9.0649 

0.9187 

0.6578 

1.2974 

3 

94759 

0.9588 

li2555 

0.7567  ' 

h      4 

94)791 

0.91U1 

0i»875 

1.2954 

4 

94793 

0.9592 

1.2576 

0.72JW 

(7.«)  5 

9.0929 

0.9195 

0.7152 

1.2933 

h      5 

94825 

0.9595 

1.2596 

0.7009  , 

6 

9.1062 

110.9199 

•0.7412 

1.2910 

(11.6)  6 

94858 

•0.9598 

•1.2615 

0.6699  ; 

7 

9.1190 

0.9204 

0.7656 

1.2885 

7 

9.4889 

0.9601 

1.2632 

0.6^)63  1 

8 

9.1314 

0.9209 

0.7885 

1.2859 

8 

9.4921 

0.9603 

1.2647 

0.5998  ' 

» 

9.1433 

0.9214 

0.8102 

1.2832 

9 

9.4952 

0.9605 

1.2662 

.0.5598 

!        10 

9.1549 

0.9220 

OJ3306 

1.2803 

10 

9.4983 

0.9607 

1.2675 

0.5157 

11 

9.1661 

mO.9225 

i»0ii501 

1.2772 

11 

9.5013 

•0.9608 

•1.2686 

04664 

18 

9.1770 

0.9231 

0iJ686 

1.2740 

12 

9.5043 

0.9609 

1.2697 

04106 

13 

9.1875 

0.9238 

0.8862 

1^2706 

13 

95073 

0.9610 

1.8705 

0.3465 

14 

9.1977 

0.9244 

0.9029 

1.2670 

14 

9.5103 

0.9611 

1.2713 

Oi2712  . 

15 

9.9076 

0.9251 

0.9189 

1.2633 

15 

9.5132 

0.961  J 

15719 

0.1799  ' 

16 

9J2172 

110.9258 

•0.9342 

lii594 

16 

9.5161 

•0.9611 

N1J2724 

0.0642 

17 

9.2266 

0.9265 

0.9489 

1.2553 

17 

9.5190 

0.9610 

1.2728 

9.9057 

18 

9.2357 

0.9272 

0.9630 

li25ll 

18 

9.5218 

0.9610 

1.8730 

9.65:)8 

li     19 

9J3445 

0.9279 

0.9764 

1.2467 

19 

9.5246 

0.9609 

1.2731 

8.9H28 

«^)90 

9ii531 

0.9287 

0.9893 

1.8421 

80 

9.5274 

0M07 

1.8731 

•94114 

81 

9ii615 

110.9296 

•1.0017 

1.2373 

h    91 

9.5302 

•0.9606 

•  1.2729 

•9.7«63 

29 

9.9696 

0.9303 

1.0137 

li2323 

(18.6)82 

9.5330 

0.9604 

1.2726 

9.9844 

93 

9JJ775 

0.9311 

10251 

1.2271 

23 

9.5337 

0.9601 

1.2722 

0.1197 

94 

9.2858 

0.9319 

1.0362 

1.2217 

84 

9.5385 

O.S>599 

1.2717 

0.2227 

95 

9J2927 

0.9327 

1.0468 

\3\6l 

85 

9.5412 

0.9596 

1^2710 

0.3056 

96 

9.3000 

110.9335 

•1.0571 

1.2104 

86 

9.5439 

•0.9592 

•1.2702 

•0.3750 

97 

9.3072 

0.9344 

1.0669 

li»44 

27 

9.5466 

0i)589 

1 .2692 

04348 

98 

9.3141 

0.9352 

1.0764 

1.1981 

28 

9.5493 

0.9585 

1.2682 

04872 

99 

9.1209 

0.9360 

1.0856 

1.1917 

29 

9.5520 

0.9581 

1.2670 

0.5338 

30 

9.3275 

0.9369 

1.0944 

1.1850 

30 

9.5547 

0SKy77 

1.2656 

0.5757 

31 

9.3339 

0.9377 

1.1030 

1.1781 

31 

9.5574 

0.9572 

1.2642 

0.61 3ti 

F«b.    1 

93402 

110.9386 

•1.1112 

1.1709 

Apr.    1 

9.5601 

•0.9567 

•1.2626 

•0.6487 

9 

9.3463 

0.9394 

1.1192 

1.1635 

^      2 

9.5628 

0i>561 

1J2608 

0.680H 

li       3 

9.3593 

0.9403 

1.1268 

1.1558 

3 

9.5655 

0.9556 

1J3590 

0.7106 

(BJm  4 

9.3581 

0.9411 

1.1342 

1.1478 

h      4 

9.5682 

0.9550 

1.2570 

0.7384 

5 

9.3638 

0.9420 

1.1414 

1.1395 

(13.6)  5 

9.5709 

0.9544 

1.2548 

0.7643 

6 

901694 

110.9428 

•1.1483 

1.1310 

6 

9.5736 

•0.9537 

•1.2526 

•0.7887 

7 

9.3748 

0.9436 

1.1549 

1.1221 

7 

9.5762 

0.9530 

1.2501 

0J^II6 

8 

9.3801 

0.9444 

1.1613 

1.1129 

8 

9.5789 

0.9523 

1.8476 

0.8333 

9 

9JM53 

0.9453 

1.1675 

1.1034 

9 

9.5816 

0.9516 

1.8449 

0.8537 

10 

9.3903 

0.9461 

1.1735 

1.0936 

10 

9.5843 

0.9509 

1.2420 

0.8732 

11 

9.3953 

110.9460 

•1.1792 

1.0833 

11 

9.5870 

•0.9501 

•1.2390 

•0.8917 

19 

9.4001 

0.9476 

1.1847 

1.0787 

12 

9.5897 

0.9493 

1.2359 

0.9092 

13 

9.4048 

0.9484 

1.1900 

1.0617 

13 

9.5924 

0.9485 

1.2326 

0.9260 

14 

94095 

0.9491 

1.1952 

1.0503 

14 

9.5952 

0.9477 

1.2292 

0.9420 

15 

9.4140 

0.9499 

1.2001 

1.0384 

15 

9.5979 

0.9466 

1.2256 

0.9573 

16 

94185 

110.9506 

•1JM)48 

1.0261 

16 

9.6006 

•0.9459 

•1.2219 

•0.9720 

17 

94288 

0.9613 

1il094 

1.0133 

17 

9.6034 

0.9451 

1.2180 

0.9860 

h     18 

94871 

0.9520 

lill38 

0.9999 

18 

9.6061 

0.9441 

1.2139 

0.9995 

<tmjmi9 

94313 

0.9526 

liS180 

0.9860 

19 

9.6089 

0.9432 

1.2097 

1.0124  . 

90 

94354 

0.9533 

1.2220 

0.9715 

b    ^ 

9.6117 

0.9482 

1.2053 

1.0249 

91 

94394 

1109539 

•li2258 

0.9564 

<14.0)21 

9.6144 

•0.9413 

•1.2007 

•1.0369 

99 

9.4434 

0S546 

1.2295 

OJM06 

22 

9.6172 

0.9403 

1.1960 

1.0483 

93 

94478 

0.9551 

1.2330 

0.9241 

83 

9.6200 

0.9393 

1.1911 

1.0594  1 

M 

94510 

0.9556 

li2364 

0.9067 

84 

9.6228 

0.9383 

1.1860 

1.0701 

» 

9.4548 

0.9562 

1.2396 

00^886 

25 

9.6257 

0.9373 

1.1807 

1.0804 

!          96 

94585 

110.9567 

•IJ2426 

0.8695 

26 

94)285 

•0.9362 

•1.1753 

•1.0004 

97 

9.4691 

0.9578 

lii455 

0.8494 

87 

9.6313 

0.9352 

1.1696 

I.IOOO  > 

98 

9.4656 

0.9576 

18482 

0.8282 

28 

9.6342 

0.9341 

1.1638 

1.1092 

99 

9.4691 

0.9581 

1.2508 

0.8058 

29 

9.6370 

0.9331 

1.1577 

1.1181 

30 

.  94796 

110.9585 

•1.2532 

0.7820 

30 

9.6399 

•0.9320 

•1.1515 

•1.1268 

Jaa.  Oto  Jaa.  13,  B«-  +  V\1XL 


4an.  14  to  Marcli  8,  £  * -t- 0".<tt. 


250 


FIXED  STARS,  18T7. 


FOE  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOB  SEDUCTION  OF  MEAN  PLACES,  1877.0,  TO  APPABENT  PLAGES. 

Solar  day. 
Sid.  hour. 

Log.  A. 

Log.B. 

LQg.C. 

Log.». 

Solar  day. 
Sid.  boor. 

Log,  A. 

Log.B. 

Log.C. 

1 

May    1 

9.6487 

n0.9309 

nl.l450 

nl.l351 

Jaiy    1 

9.8159 

110.8897 

0.5282 

i»1.3034 

2 

9.6456 

0.9298 

1.1383 

1.1432 

2 

9.8184 

0.8899 

0.5660 

1.3021 

3 

9.6485 

0.9287 

1.1314 

1.1509 

3 

9.8208 

0.8901 

0.6006 

1.3005 

4 

9.6514 

0.9276 

1.1242 

1.1585 

4 

9.6232 

0.8903 

Qjsaas 

lifil89 

h      5 

9.6543 

0.9265 

1.1168 

1.1657 

b     5 

9.8257 

0.8906 

0.6622 

1.2972 

(15.0)  6 

9.6572 

nO.9254 

nl.1091 

nl.l727 

(19.0)  6 

9ii280 

n0.8909 

0.6898 

111.2963 

7 

9.6601 

0.9243 

1.1012 

1.1795 

7 

9.8304 

0.8912 

0.7157 

1J8932 

8 

9.6630 

0.9232 

1.0930 

1.1861 

8 

9.8328 

0.8915 

0.7400 

1.2911 

9 

9.6659 

0.9221 

1.0846 

1.1924 

9 

9.8351 

0.8918 

0.7629 

1.2888 

10 

9.6689 

0.9210 

1.0758 

1.1985 

10 

9JH374 

0.8922 

0.7846 

1.2864 

11 

9.6718 

n0.9199 

n].0f68 
1.0574 

nl.2044 

11 

9.8397 

n0ii927 

0.8051 

itli2838 

12 

9.6748 

0.9188 

1.2101 

12 

9M19 

0.6931 

.  0.8246 

lJii8l2 

13 

9.6777 

0.9178 

1.0477 

1^2156 

13 

9.8442 

0.8936 

0.8431 

1.2783 

14 

9.6807 

0.9167 

1.0377 

1.S210 

14 

9JM64 

0.6940 

0i^607 

1.2754 

15 

9.6836 

0.9156 

1.0273 

1^2261 

15 

9.8486 

0.8946 

0iJ776 

1.2723 

16 

9.6866 

n0.9145 

nl.0165 

111.2310 

16 

9.8507 

110.8951 

0.8937 

nXadOO 

17 

9.68a5 

0.9135 

1.0053 

1.2358 

17 

9.6529 

0.8956 

0.9091 

1J2656 

18 

9.6925 

0.9124 

0.9937 

]iM04 

18 

9.8550 

0.8{)62 

0.9238 

1.2621 

19 

9.6955 

0.9114 

0.9817 

li2448 

19 

9.8571 

0.8968 

0.9380 

1.2584 

b    20 
(16.0)21 

9.6984 

0.9104 

0.9692 

1.2491 

b    20 

9.8591 

0.8974 

0.9516 

1J2545 

9.7014 

110.9094 

110.9562 

1I1.2532 

cM^m 

9.8612 

110.8980 

0.9647 

i»lJ8505 

22 

9.7043 

Q.9084 

0.9427 

li2571 

22 

9.6632 

0.8967 

0.9773 

1.2464 

23 

9.7073 

0.9074 

0.9287 

1.2608 

23 

9.6652 

0.6993 

0.9WI4 

1^2420 

24 

9.7103 

0.9065 

0.9140 

1.2645 

24 

9.8672 

0.9000 

1.0011 

litiTS 

25 

9.7132 

0.9055 

0i)988 

1.2679 

25 

9.8691 

0.9007 

1.0123 

1J2329 

26 

9.7162 

n0.9046 

nO.8828 

m]i2712 

26 

9.871] 

110.90]  4 

1.0231 

ml.2280 

27 

9.7191 

0.9037 

0.8661 

1.2744 

27 

9.8730 

0.9021 

1.0336 

1.2230 

28 

9.7221 

0.9029 

0.8486 

1.2774 

28 

9.8749 

0.9028 

1.0437 

1.2178 

29 

9.7250 

0.9020 

0.8303 

1.2803 

29 

9.8767 

0.9035 

1.0535 

1.2124 

30 

9.7280 

0.9012 

0.8111 

1.2831 

30 

9.8786 

0.9043 

1.U629 

1.2068 

31 

9.7309 

0.9004 

0.7908 

1^2856 

31 

9.8604 

0.9050 

1.0720 

1.201 1 

June   1 

9.7338 

110.8996 

nO.7695 

111.2881 

Aug.    1 

9.8822 

n0.9058 

1.0608 

n).]951 

2 

9.7367 

0.8988 

0.7468 

1.2904 

2 

9.6839 

0.9065 

1.0893 

1.1889 

3 

9.7396 

0.8981 

0.7228 

1.2926 

3 

9.8857 

0.9073 

1.0976 

1.1825 

h     4 

9.7425 

0.8974 

0.6974 

]i2947 

b     4 

9.6874 

0.9080 

1.1055 

1.1759 

(17.0)  5 

9.7454 

0.8967 

0.6702 

1.2966 

(dl.O)  5 

9.8891 

0.9088 

1.1132 

1.1690 

6 

9.7483 

n0.8960 

110.6410 

n1.29e4 

6 

9.8908 

n0.9095 

1.1207 

nl.lGSO 

7 

9.7512 

0.8954 

0.6097 

1.3001 

7 

90^925 

0.9103 

1.1279 

1.1546 

8 

9.7540 

0i)948 

0.5757 

1.3017 

8 

9.8941 

0.9110 

1.1349 

1.1470 

'          9 

9.7569 

0.8942 

0.5388 

1.3031 

9 

9.6957 

0.9118 

1.1416 

1.1392 

10 

9.7597 

0.8937 

0.4983 

1.3044 

10 

9ii973 

0.9125 

1.1482 

1.1311 

11 

9.7626 

110.8932 

mO.4535 

111.3055 

11 

9.8989 

110.9133 

1.1545 

itl.1227 

12 

9.7654 

0.8927 

0.4033 

1.3066 

12 

9.9004 

0.9140 

1.1606 

1.1140 

13 

9.7682 

0.8923 

0.3466 

1.3075 

13 

9.9020 

0.9148 

1.1665 

1.1050 

14 

9.7710 

0i)9l8 

Oi28ll 

1.3083 

14 

9.9035 

0.9155 

1.1722 

1.0957 

15 

9.7737 

0.8915 

0.2039 

1.3090 

15 

9.9050 

0.9162 

• 

1.1777 

1.0861 

16 

9.7765 

110.8911 

n0.1099 

111.3096 

16 

9.9064 

110.9169 

1.1830 

111.0761 

17 

9.7792 

0J&9Qd 

9.9895 

1.3100 

17 

9.9079 

0.9176 

1.1882 

1.0657 

18 

9.7820 

0.8905 

9Jtm2 

1.3103 

18 

9.9093 

0.9183 

1.1931 

1.0550 

19 

9.7847 

0i)902 

9.5483 

1.3105 

19 

9.9108 

0.9189 

1.1979 

1.0438 

h    20 

9.7874 

0.8900 

118.5913 

1.3106 

b    20 

9.9122 

0.9196 

1.2025 

1.0323 

(18.0)21 

9.7901 

110.8898 

p9.4347 

nl.3105 

(99.0)21 

9.9135 

110.9202 

lii070 

111.0202 

22 

9.7927 

0.8897 

9.7666 

1.3104 

22 

9.9149 

0.9209 

li2U2 

1.0077 

23 

9.7954 

0JJ895 

9.9524 

1.3101 

23 

9.9163 

0.0215 

li2154 

0.9948 

24 

9.7980 

0.8895 

0.0820 

1.3097 

24 

9.9176 

0.9220 

1.2193 

0.9812 

25 

9iM06 

0.8894 

0.1816 

1.3092 

25 

9.9189 

0.9226 

li2231 

0.9671 

26 

9.8032 

mO.8894 

0.2625 

111.3085 

26 

9.9202 

nO.9232 

1.2268 

110.9524 

27 

9.8058 

0.8894 

0.3305 

1.3077 

27 

9.9215 

0.9237 

lii303 

0.9371 

28 

9.8083 

0.8894 

0.3892 

1.3069 

28 

9.9228 

0.9242 

li2336 

0.9210 

29 

9.8109 

Qj^am 

0.4408 

1.3058 

29 

94)240 

0.9247 

1.2368 

0.9042 

30 

9.8134 

0.8896 

0.4868 

1.3047 

30 

9.9253 

0.9252 

1.2399 

0.8866 

31 

9.8159 

U0.8897J 

0.5282 

ml  .3034 

31 

9.9265 

110.9256 

1.2428 

110.8682  1 

Ifarah  9  to  May  27,  E  » .f  0".01. 


May  38  to  Deo.  31,  E-o  +  O^'OS. 


FIXED  STARS,  1877. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

i    LOQABirmlB  FOB  BEDUCnON  OF  MEAN  PLACES,  1877.0,  TO  APPARENT  PLACES. 

.  Sid.  boor. 

Log.  A. 

Log.B. 

LQg.C. 

L>g.». 

Solar  day. 
Bid.  hour. 

Log.  A. 

hog.M. 

Log.C. 

Log.I».  1 

ISept   1 

0.9277 

110.9260 

1.2456 

m0iJ488 

Nov.    1 

9.9953 

nO.8935 

1.1579 

1.1179  1 

2 

9.9289 

0.9264 

1iM82 

0.8283 

2 

9.9966 

0.8942 

1.1515 

1.1268  , 

3 

9.9301 

0.9268 

1.2307 

0.8066 

b     ^ 

9.9979 

0.8929 

1.1447 

1.1354 

k     4 

0.9313 

0.9271 

1.2530 

0.78:36 

(8.6)4 

9.9991 

0.8916 

1.1378 

1.1437 

<9S.«)5 

9.9324 

0.9274 

li2553 

0.7592 

5 

0.0004 

0.8902 

1.1306 

1.1518 

6 

9.9336 

11O.9277 

li8573 

nO.7333 

6 

0.0017 

nO.8889 

1.1231 

1.1595 

7 

9.9347 

0.9280 

1^2593 

0.7055 

7 

0.0030 

0.8876 

1.1154 

1.1671 

8 

9.9359 

0.9283 

1.2611 

0.6757 

8 

0.0044 

0.8862 

1.1074 

1.1743 

9 

9.9370 

0.9285 

1.2628 

0.6435 

9 

0.0057 

0.8849 

1.0991 

1.1813 

10 

9.9381 

0.9286 

1.2644 

0.6086 

10 

0.0070 

0.8836 

1.0905 

1.18el 

11 

9.9392 

110.9288 

1.2658 

110.5705 

11 

0.0084 

110.8822 

1.0815 

1.1946 

12 

9.9403 

0.9289 

1.2671 

0.5285 

12 

0.0098 

0.8809 

1.0723 

1.2009 

13 

9.9414 

0.9290 

1J9683 

0.4819 

13 

0.0111 

0.8795 

1.0627 

1.2070 

14 

9.9425 

0.9290 

1ii693 

0.4293 

14 

0.0125 

0.8782 

1.0527 

1J2129 

15 

9.9436 

0.9291 

1.2703 

0.3697 

15 

0.0139 

0.8769 

1.0424 

1i2185 

16 

9.9446 

110.9291 

1J3710 

110.3003 

16 

0.0153 

nO.8756 

1.0317 

1.2240 

17 

9.9457 

0.9290 

15717 

0.2174 

17 

0.0167 

0.8742 

1.0205 

1J2392 

18 

9.9468 

0.9290 

1.2722 

0.1145 

18 

0.0181 

0.8729 

1.0090 

1.2343 

19 

9.9478 

0.9289 

1.2727 

9.9792 

h    19 

0.0105 

0.8717 

0.9969 

1.2392 

h    » 

9.9489 

0.9287 

1.2729 

9.7814 

(4.0)20 

0.0209 

0.8704 

0.9844 

1.2438 

I«^I21 

v.vvUil 

1*0.9286 

1.2731 

119.4075 

21 

0.0224 

110.8691 

0.9714 

1.2483 

22 

9.9510 

0.9284 

1JZ731 

08.9759 

22 

0.0238 

0.8678 

0.9578 

1.2527 

23 

0.9520 

0.9281 

1.2730 

9.6477 

23 

0.0252 

0.8666 

0.9436 

1.2568 

24 

0.9531 

0.9278 

1.2728 

9.9000 

24 

0.0267 

OMSM 

0.9289 

1.2608 

25 

9.9541 

0.9275 

1.2724 

0.0583 

25 

0.0281 

0.8642 

0.9134 

lia646 

26 

9.9561 

ii0.92r2 

1.2719 

0.1742 

26 

0.0296 

110.8630 

0.8972 

iJSiMi 

27 

9.9562 

0.9969 

1J2713 

0.2655 

27 

0.0311 

0.8619 

0.8803 

liJ7l7 

28 

9.9572 

0.9265 

1.2706 

0.3408 

28 

0.0325 

0.8608 

0.8635 

1.2751 

29 

9.9582 

0.9260 

1.2697 

0.4048 

29 

0.0340 

0.8597 

0.8438 

1.2782 

30 

9.9593 

0.9266 

1J2687 

0.4606 

30 

0.0355 

0.8586 

0.8241 

1J2812 

Oct.     1 

9.9603 

110.9251 

li«>76 

0.5100 

Dec.     1 

0.0370 

110.8575 

0.8033 

1.2841 

2 

9.9614 

0.9245 

1.2663 

0.5542 

2 

0.0385 

0^^565 

0.7813 

]ii868 

K     3 

9.9624 

0.9240 

1.2649 

0.5942 

3 

0.0400 

0.8555 

0.7581 

1J2893 

ajm  ^ 

9.9635 

0.9234 

1.2634 

0.6308 

h     4 

0.0415 

0.8545 

0.7333 

li2917 

6 

9.9645 

0.9227 

li2617 

0.6644 

<M)5 

0.0429 

0.8536 

0.7069 

1^2940 

6 

9.9656 

110.9221 

li2599 

0.6954 

6 

0.0444 

nO.8527 

0.6786 

1.2961 

7 

9.9666 

0.9214 

]ii580 

0.7244 

7 

0.0459 

0.8519 

0.6482 

1J2980 

8 

9.9677 

0.9207 

1.2559 

0.7514 

8 

0.0474 

0.8510 

0.6154 

1i2998 

9 

9.9668 

0.9199 

1.2537 

0.7767 

9 

0.0489 

0.8303 

05797 

1.3013 

10 

oQfaoa 

0.9191 

li2513 

0.8005 

10 

0.0504 

0.8495 

0.5407 

1.3030 

11 

9.9709 

110.9183 

1.2488 

0.8229 

11 

0.0519 

n0iM88 

0.4976 

1.3044 

12 

9.9720 

0.9175 

1.2462 

0.8442 

12 

0.0534 

0.8481 

0.4497 

1.3056 

13 

941731 

0.9166 

1J3434 

0.8643 

13 

0.0549 

0.8475 

0.3956 

1.3067 

14 

9.9742 

0.9157 

1.2404 

0.8834 

14 

0.0564 

0i^46!) 

0.3336 

1.3077 

15 

9.9753 

0.9148 

1.2373 

0.9016 

15 

0.0579 

OiM63 

0.2612 

1.3085 

16 

9.9764 

fiO.9138 

1.2340 

0.9190 

16 

0.0594 

110.8458 

0.1739 

1.3092 

17 

9JJ775 

0.9128 

1.2306 

0.9356 

17 

0.0609 

0.8454 

0.0645 

1.3098 

18 

9.9786 

0.9118 

1.2270 

0.9514 

18 

0.0624 

0.8449 

9.9176 

1.3102 

h    19 

9.9798 

0.9108 

1.2233 

0.9666 

b     19 

0.0638 

0.8445 

9.6936 

1.3104 

<S^)20 

9.9809 

0.9097 

1.2194 

0.9811 

(•.0)  sjo 

0.0653 

0iM42 

p9.2053 

1.3106 

21 

9.9621 

110.9087 

1.2153 

0.9951 

21 

0.0668 

nO.8439 

n9J2380 

1.3106 

22 

9.9832 

0.9076 

1.2110 

1.0085 

22 

0.0682 

0.8436 

9.7044 

1.3104 

23 

9.9644 

0.9064 

1.2066 

1.0214 

23 

0.0695 

0.8434 

9.!)242 

1.3102 

24 

9.9666 

0.9053 

1.2020 

1.0338 

24 

0.0712 

0.8433 

0.0693 

1.3097 

25 

9.9808 

0.9041 

1.1972 

1.0457 

25 

0.0726 

0.8431 

0.1777 

1.3092 

26 

93880 

0.9029 

1.1922 

1.0571 

26 

0.0740 

08430 

0.2643 

1.3085 

27 

0.9892 

n0.9017 

1.1870 

1.0682 

27 

0.0755 

nO.8430 

1103364 

1.3077 

28 

9.9904 

0.9005 

1.1816 

1.0788 

28 

0.0769 

0.8430 

0.3981 

1.3067 

29 

9.9916 

0.8993 

1.1760 

1.0891 

29 

0.0783 

0.8430 

0.4320 

1.3056 

20 

9.9928 

0.8980 

1.1702 

1.0991 

30 

0.0797 

0.8431 

0.4998 

1.3043 

31 

9.9941 

0.8068 

1.1642 

1.1086 

31 

0.0811 

0.8432 

0.5427 

1.3029 

32 

9.9953 

110.8955 

1.1579 

1.1179 

32 

0.0825 

itO.8434 

110.5816 

1.3014 ; 

lUy  9B  to  Dm.  31.  B  -  +  (r.03. 
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FIXED  STARS,  1877. 


FOR  WASniNGTON  MEAN  MIDNIGHT. 

1 

QUANTITIES  FOB  BEDUGING  MEAN  PLACES,  1877.0,  TO  AFl^ARENT  PLACES.    || 

Solar  dAy. 
SicL  hour. 

r. 

/• 

Logg-. 

O. 

Log  h. 

H. 

Logi. 

L 

/ 

«. 

1 

Jan.  0 

^.0026 

+  ^'.82 

0.9313 

284""  12 

1.3093 

349  55 

nO.1899 

-i'^ 

+0^322 

h  m 
18  56.8 

h   ID 
23  19.7 

] 

.0054 

5.00 

0.9325 

284  42 

1.3091 

348  59 

0.2280 

1.69 

0.334 

18  58.8 

23  15.9 

2 

.0081 

5.18 

0.9338 

285  12 

1.3088 

348  2 

0.2629 

1.83 

0.346 

19  0.8 

23  12.1 

h   3 

.0109 

5.36 

0.9-352 

285  41 

1.3086 

347  5 

0.2952 

1.97 

0.358 

19  2.7 

23  8.3 

(7.0)  4 

.0136 

5.54 

0.9366 

286  10 

1.3083 

346  9 

0.3249 

2.11 

0.370 

19  4.7 

23  4.6 

5 

.0163 

5.72 

0.9381 

286  38 

1.3079 

345  12 

0.3526 

2i25 

0.381 

19  6.6 

23  Oil 

6 

.0191 

•1-  5.90 

0.9396 

287  7 

1.3076 

344  15 

nO.3786 

-2.39 

+0.393 

10  8.4 

22  57.0 

7 

.0218 

6.07 

0.9412 

287  34 

1.3072 

343  18 

0.4030 

2.53 

0.405 

19  10.3 

22  53.2 

8 

.0245 

6.25 

0.941J8 

288  2 

1.3069 

342  21 

0.4259 

267 

0.417 

19  12.1 

22  49.4  ; 

9 

.0273 

6.42 

0.9444 

288  29 

1.3064 

341  24 

0.4476 

2.80 

0.428 

19  13.9 

22  45.6 

10 

.0300 

6.60 

0.9461 

288  55 

1.3060 

340  27 

0.4680 

2.94 

0.440 

19  15.7 

22  41.8 

11 

.0328 

+  6.77 

0.9478 

289  22 

1.3056 

339  30 

mO.4875 

-3.07 

40.451 

19  17.4 

22  38.0 

12 

.0355 

6.94 

0.9496 

289  47 

1.3052 

338  32 

0.5060 

3.21 

0.463 

19  19.1 

22  34.1 

13 

.0382 

7.11 

0.9513 

290  12 

1 .3047 

337  35 

0.5236 

3.34 

0.474 

19  20i$ 

22  30.3 

14 

.0410 

7.28 

0.9532 

290  37 

1.3042 

336  37 

0.5403 

3.47 

0.485 

19  22.5 

22  26.5 

15 

.0437 

7.45 

0.9550 

291  1 

1.3037 

335  39 

0.5563 

3.60 

0.497 

19  24.1 

22  22.6  , 

16 

.0465 

+  7.61 

0.9569 

291  25 

1.3032 

334  41 

m0.5716 

-3.73 

40.508 

19  25.7 

22  18.7 

17 

.0492 

7.78 

0.9587 

291  49 

1.3027 

3*33  43 

0.5863 

3.86 

0.519 

19  27.3 

22  14.9 

h   18 

.0519 

7.94 

0.9606 

292  12 

1.3022 

332  45 

0.6004 

o.iId 

0.530 

19  28.8 

22  11.0 

(8.6)  19 

.0547 

8.U 

0.9625 

292  34 

1.3016 

331  47 

0.6138 

4.11 

0.541 

19  30.3 

22  7.2 

20 

.0574 

8iJ7 

0.9645 

292  56 

1.3011 

330  48 

0.6267 

4J33 

0.551 

19  31.8 

22  8.2  1 

2] 

.0601 

+  8.43 

0.9664 

293  18 

1.3005 

329  50 

m0.6391 

-4.36 

+0J)62 

19  33.2 

21  59.3 

22 

.0629 

8.59 

0.9684 

293  39 

1.2996 

328  51 

0.6511 

4.48 

0.573 

19  34.6 

21  55.4 

23 

.0656 

8.75 

0.9703 

294  0 

1.2993 

327  52 

0.6625 

4.60 

0.583 

19  36.0 

21  51.5 

24 

.0684 

8.90 

0.9723 

294  20 

1.2J)87 

326  53 

0.6736 

4.72 

0.593 

19  37.4 

21  47.6 

25 

.0711 

9.06 

0.9743 

294  40 

1.2981 

325  54 

0.6842 

4.83 

0.604 

19  38.7 

21  43.6 

26 

.0738 

+  9.21 

0.9763 

295  0 

1.2975 

324  55 

110.6945 

-4.95 

40.614 

19  40.0 

21  39.7 

27 

.0766 

9.36 

0.9782 

295  19 

1.2969 

323  55 

0.7043 

5.06 

0.624 

19  41.3 

21  35.7 

28 

.0793 

9.51 

0.9802 

295  38 

1.2962 

322  66 

0.7138 

5.17 

0.634 

19  42.5 

21  31.7 

29 

.0820 

9.66 

0.9822 

295  56 

1.2956 

321  56 

0.7230 

5.28 

0.644 

19  43.8 

21  277 

30 

.0848 

9.81 

0.9841 

296  14 

1.2949 

320  56 

0.7318 

5.39 

0.654 

19  45.0 

21  23.7  i 

31 

.0875 

9.96 

0.9661 

296  32 

1.2943 

319  56 

0.7404 

5.50 

0.664 

19  46.1 

21  19.7 

Feb.  1 

.0903 

+10.10 

0.9880 

296  49 

1.2936 

318  56 

nO.7486 

-5.60 

40.673 

19  47.3 

21  15j6 

2 

.0930 

10J^4 

0.9899 

297  6 

1.2930 

317  55 

0.7566 

5.71 

0.683 

10  48.4 

21  11.7 

h   3 

.0957 

10.39 

0.9919 

297  23 

]ii923 

316  55 

0.7642 

5.81 

0.692 

19  49.5 

21  7.6 

(9.0)  4 

.0985 

10.53 

0.9938 

297  39 

]i2916 

315  54 

0.7716 

5.91 

0.702 

19  50.6 

21  8.6 

5 

.1012 

10.67 

0.9957 

297  55 

1.2910 

314  53 

0.7788 

6.01 

0.711 

19  61.7 

20  59.5 

6 

.1039 

+10.80 

0.9975 

298  10 

1.2903 

313  51 

«0.7857 

-6.11 

+0.720 

19  52.7 

20  55.4 

7 

.1067 

10.94 

0.9994 

298  25 

1.2896 

312  50 

0.7923 

6.20 

0.729 

19  53.7 

20  51.3 

8 

.1094 

11.07 

1.0012 

298  40 

1.2890 

311  49 

0.7987 

6.29 

0.738 

19  54.7 

20  47.2 

9 

.1122 

lliSl 

1.0031 

298  55 

1.2883 

310  47 

0.8049 

6.38 

0.747 

19  55.7 

20  43.1 

10 

.1149 

11.34 

1.0049 

299  9 

liW77 

309  45 

0.8109 

6.47 

0.756 

19  66.6 

20  39.0 

11 

.1176 

+11.47 

1.0067 

299  23 

1.2870 

308  44 

n0.8168 

-6.56 

+0.765 

19  575 

90  34.9 

12 

.1204 

11.60 

1.0084 

299  37 

1.2864 

307  41 

0.8221 

6.64 

o.rra 

19  58.5 

90  30.8 

13 

.1231 

11.72 

1.0102 

299  50 

1.2858 

306  39 

0.8274 

6.72 

0.782 

19  59.4 

20  26.6 

14 

.1258 

11.85 

1.0119 

300  4 

1.2851 

305  37 

0.8326 

6.80 

0.790 

20  0.2 

20  22.5 

15 

.1286 

11.97 

1.0136 

300  17 

1.2845 

304  34 

0.8375 

6.88 

0.798 

20  1.1 

20  18.3 

16 

.1313 

+12.10 

1.0153 

300  30 

1.2839 

203  32 

mO.8422 

-6.96 

40.806 

20  2.0 

20  14.1 

17 

.1341 

12.22 

1.0169 

300  42 

1.2833 

302  29 

0.8468 

7.03 

0.815 

20  2.8 

20  9.9 

h   18 

.1368 

12.34 

1.0185 

300  55 

1.2827 

301  26 

0.8512 

7.10 

0.823 

20  3.7 

20  5.7 

(10.0)19 

.1395 

12.46 

1.0201 

301  7 

1.2821 

300  23 

0.8554 

7.17 

0.830 

20  4.5 

20  1.5 

20 

.1423 

12.57 

1.0217 

301  19 

1.2815 

299  19 

0.8594 

7.23 

0.838 

20  5.3 

19  57.3 

21 

.1450 

+12.69 

1.0233 

301  31 

1.2810 

298  16 

nO.8632 

-7.30 

40.846 

20  6.1 

19  53.1 

22 

.1477 

12.81 

1.0248 

301  43 

1.2804 

297  13 

0.8669 

7.36 

OJ^ 

20  6.9 

19  48.8 

23 

.1505 

12.92 

1.0263 

301  55 

1.2799 

296  9 

0.8704 

7.42 

0.862 

20  7.7 

19  44.6 

24 

.1532 

13.04 

1.0277 

302  6 

1.2794 

295  5 

0.8738 

7.48 

0.869 

20  8.4 

19  40.3 

25 

.1560 

13.15 

1.0292 

302  18 

1.2789 

294  1 

0.8770 

7.53 

0.877 

20  9.2 

19  36.1 

26 

.1587 

+13.26 

1.0306 

302  29 

15784 

292  57 

m0.8800 

-7.59 

+0.884 

20  9.9 

19  31i) 

27 

.1614 

13.37 

1.0320 

302  40 

1.2760 

291  53 

0.8829 

7.64 

0.891 

20  10.7 

19  27.5 

28 

.1642 

13.48 

1.0334 

302  52 

1.2776 

290  49 

0.8856 

7.68 

0.899 

20  11.4 

19  23.3 

29 

0.1669 

+13.59 

1.0347 

303  3 

1.2771 

289  45 

nO.8882 

-7.73 

+0.906 

20  12.2 

19  19.0  ' 
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FIXED  8TARS,  1877. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTinES  FOR  BEDUCINO  MEAN  PLACES,  1877.0, 

TO  APPAKEOT*  FLACEa 

Solar  day. 
Sid  hour. 

r. 

/. 

^ogg. 

O. 

Log  A. 

H. 

Logi. 

• 

/• 

«• 

1 

May     1 

if  3339 

^()!26 

1.0885 

315'' 55 

1J2906 

225^39 

mO.7824 

-e>j06 

8 

41.350 

I 
21 

3.7 

li    m 
15    2j6 

^     2 

.3367 

20.39 

1.0895 

316  11 

1.2912 

224  41 

0.7757 

5.97 

1.359 

21 

4.7 

14  56.7 

3 

.3394 

20.53 

1.0905 

316  27 

1.2919 

223  43 

0.7688 

6.87 

1.368 

21 

bJb 

14  bAJA 

4 

.3421 

20.66 

1.0915 

316  43 

1.29S6 

222  45 

0.7616 

5.78 

1.378 

21 

6.6 

14  51.0 

h       ^ 

.3449 

20.80 

1.0925 

316  58 

li293] 

221  47 

0.7542 

5.68 

1.387 

21 

7.9 

14  47.1 

(15.0)  6 

.3476 

420.94 

1.0936 

317  14 

1.2938 

220  49 

nO.7465 

-5.58 

41.306 

21 

9.0 

14  43.3 

7 

.3504 

21.08 

1 .0946 

317  30 

1.2944 

219  52 

0.7386 

5.48 

1.406 

21 

10.0 

14  39.5 

8 

.3531 

21.22 

1.0957 

317  46 

1.2950 

218  55 

0.7304 

5.37 

1.415 

21 

11.1 

14  35.7 

9 

.3558 

21.37 

1.0969 

318    2 

1J2966 

217  58 

0.7220 

5.27 

1.425 

21 

12.1 

14  31.8 

10 

.3586 

21.51 

1.0980 

318  18 

1.296^ 

217    1 

0.7132 

5.17 

1.435 

21 

13J2 

14  28.1 

11 

.3613 

421.66 

1.0992 

318  34 

1.2968 

216    4 

it0.7042 

-5.06 

41.444 

21 

14.2 

14  84.3 

12 

.3640 

21.81 

1.1003 

318  49 

1.2974 

215    8 

0.6948 

4.95 

1.454 

21 

15.3 

14  20.5 

13 

.3668 

21.95 

1.1016 

319    5 

1.2980 

214  12 

0.6851 

4.84 

1.464 

21 

16.3 

14  16.8 

14 

.3695 

22.10 

1.1028 

319  21 

1.2986 

213  15 

0.6751 

4.73 

1.474 

21 

17.4 

14  13.0 

15 

.3723 

22.26 

1.1040 

319  37 

1.2992 

212  19 

0.6647 

4.62 

1.484 

21 

18.4 

14    9.3 

16 

.3750 

422.41 

1.1053 

319  52 

1.2997 

211  23 

fiO.6539 

-4.51 

'41.494 

21 

19.6 

14    5^ 

17 

.3777 

22.56 

1.1066 

320    8 

1.3003 

210  28 

0.6427 

4.39 

1.504 

21 

20.5 

14     1.8 

18 

.3805 

22.72 

1.1080 

320  24 

1.3009 

209  32 

0.6311 

4.28 

1.514 

21 

21.6 

13  5H.2 

19 

.3832 

22.87 

1.1093 

320  39 

1.3014 

308  37 

0.6191 

4.16 

1.525 

21 

22.6 

13  54.5 

h     20 
(16.0)21 

.3860 

23.03 

1.1107 

320  55 

1.3019 

207  42 

0.6066 

4.04 

1.535 

21 

23.6 

13  50.8 

.3887 

423.18 

1.1121 

321  10 

1.3024 

206  47 

ia).5936 

-3.92 

41.546 

21 

24.7 

13  47.1 

22 

.3914 

23.34 

1.1135 

321  25 

1.3029 

205  52 

0.5801 

3.80 

1.556 

21 

25.7 

13  43.5 

23 

.3942 

23.50 

1.1149 

321  40 

1.3034 

204  57 

0.5661 

3.68 

1.567 

21 

26.7 

13  39.8 

24 

.3969 

23.66 

1.1164 

321  55 

1.3039 

204    3 

0.5514 

3.56 

1.577 

21 

27.7 

13  36J2 

25 

.3996 

23.83 

1.1179 

322  10 

1.3044 

203    8 

0.5362 

3.44 

1.588 

21 

28.7 

13  32.6 

26 

.4024 

423.99 

1.1194 

322  25 

1.3048 

202  14 

ia).5202 

-3.31 

41.599 

21 

29.7 

13  26J) 

«7 

.4051 

24.15 

1.1209 

322  40 

1.3052 

201  20 

0.5035 

3.19 

1.610 

21 

30.7 

13  25.3 

26 

.4079 

24.32 

1.1225 

322  54 

1.3056 

200  26 

0.4860 

3.06 

1.621 

21 

31.6 

13  21.7 

29 

.4106 

24.48 

1.1240 

323    9 

1.3060 

199  32 

0.4677 

2.94 

1.632 

21 

32.6 

13  18.1 

30 

.4133 

24.65 

1.1256 

323  23 

1.3064 

198  38 

0.4485 

2.81 

1.643 

21 

33.5 

13  liJb 

31 

.4161 

24.82 

1.1272 

323  37 

1.3068 

197  45 

0.4282 

2.68 

1.654 

21 

34.5 

13  11.0 

June    1 

.4188 

424.98 

1.1289 

323  51 

1.3072 

196  51 

110.4069 

-2.55 

41.666 

21 

35.4 

13    7.4 

2 

.4215 

25.15 

1.1305 

324    5 

1.3075 

195  58 

0.3842 

2.42 

1.677 

21 

36.3 

13    3.8 

3 

.4243 

25.32 

1.1321 

324  19 

1.3078 

195    4 

0.3602 

2.29 

1.688 

21 

37.2 

13    0.3 

b       4 

.4270 

25.49 

1.1338 

324  32 

1.3081 

194  11 

0.3348 

2.16 

1.699 

21 

38.2 

12  56.7 

(ir.o)  5 

.4298 

25.66 

1.1355 

3V:4  46 

1.3084 

193  18 

0.3076 

2.03 

1.711 

21 

39.0 

13  53iS 

6 

.4325 

425.83 

1.1372 

324  59 

1.3087 

192  25 

nO.2784 

-1.90 

41.722 

21 

39.9' 

12  49.7 

7 

.4352 

26.0() 

1.1390 

325  12 

1.3089 

191  32 

0.2471 

1.77 

1.733 

21 

40.8 

12  46.1 

8 

.4380 

26.1  T 

1.1407 

325  25 

1.3092 

190  39 

0.2131 

1.63 

1.745 

21 

41.6 

12  42.6 

9 

.4407 

26.35 

1.1425 

325  37 

1.3094 

189  46 

0.1762 

1.50 

1.756 

21 

42.5 

12  39.0 

10 

.4434 

26.52 

1.1442 

325  50 

1.3096 

188  53 

0.1357 

1.37 

1.768 

21 

43.3 

12  35.5 

11 

.4462 

426.69 

1.1460 

326    2 

1.3098 

188    0 

n0.0909 

-1.23 

41.779 

21 

44  1 

12  32.0 

12 

.4489 

26.87 

1.1478 

326  14 

1.3100 

187    7 

0.0407 

1.10 

1.791 

21 

44.9 

12  28.5 

13 

.4517 

27.04 

1.1496 

326  26 

1.3101 

166  15 

0.9840 

0.96 

1.803 

21 

45.7 

12  25.0 

14 

.4544 

27.21 

1.1514 

326  38 

1.3102 

185  22 

9.9165 

0.83 

1.814 

21 

46.5 

12  21.5 

15 

.4571 

27.39 

1.1532 

326  49 

1.3103 

184  29 

9.8413 

0.69 

1.826 

21 

47.3 

12  18.0 

16 

.4599 

427.56 

1.1551 

327    0 

1.3104 

183  37 

n9.7473 

-0.56 

41.838 

21 

48.0 

12  14.5 

17 

.4626 

27.74 

1.1569 

327  11 

1.3105 

1H2  44 

9.6269 

0.42 

1.849 

21 

48.8 

12  10.9 

18 

.4654 

27.91 

1.1588 

327  22 

1.3105 

181  52 

9.4596 

0.29 

1.861 

21 

49.5 

12    7.4 

19 

.4681 

28.09 

1.1606 

327  33 

1.3106 

180  59 

9.1857 

0.15 

1373 

21 

50i2 

12    ZJd 

h      '-^ 

.4708 

28.26 

1.1625 

327  43 

1.3106 

180    7 

fi8.2287 

-0.02 

1.884 

21 

50.9 

18    0.4 

(19.0)21 

.4736 

428.44 

1.1644 

327  54 

1.3106 

179  14 

©9.0721 

40.12 

41.896 

21 

51.6 

11  56.9 

22 

.4763 

28.61 

1.1662 

328    4 

1.3106 

176  22 

9.4040 

0ii5 

1.908 

21 

52^2 

11  53.4 

23 

.4790 

28.79 

1.1681 

328  13 

1.3105 

177  29 

9.5898 

0.39 

1.919 

21 

52.9 

11  49.9 

24 

.4818 

28.96 

1.1700 

328  23 

1.3105 

176  37 

9.7196 

0.52 

1.931 

21 

53i> 

11  46.4 

25 

.4845 

29.14 

1.1719 

328  33 

1.3104 

175  44 

9.8190 

0.66 

1.943 

21 

54.2 

11  42.9 

26 

.4873 

429.31 

1.1738 

328  42 

1.3103 

174  52 

9.8999 

4^).79 

41.954 

21 

54.8 

11  39.4 

27 

.4900 

29.49 

1.1756 

328  51 

1.3101 

173  59 

9.9679 

0.93 

1.966 

21 

55.4 

11  35.9 

28 

.4927 

29.66 

1.1775 

329    0 

1.3100 

173    6 

0.0266 

1.06 

1.977 

21 

56.0 

11  32.4 

29 

.4953 

29.8.) 

1.1794 

329    8 

1.3098 

172  14 

0.0782 

1.20 

1.989 

21 

56.5 

11  28.9 

30 

.4982 

30.01 

1.1813 

329  17 

1.3097 

171  21 

0.1242 

1.33 

2.000 

21 

67.1 

11  25.4  i 

31 

0.5009 

430.18 

1.1832 

329  25 

1.3095 

170  281   0.1636 

41.46 

42.012 

21 

67.7 

11  21.9  1 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 


QUAirrniES  for  beducino  mean  places,  istt.o,  to  apparent  places. 


Sid.  boor. 


July 


1 

2 
3 

4 
5 

6 
7 

0 

9 
10 

11 

Vi 
IS 
14 
15 

16 

ir 

18 
19 


r. 


h 


85 

26 
87 
98 
29 
30 
31 

Aoff.  1 

^  2 

3 

b  4 

mjm  5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
16 

16 
17 
18 

(92.«)20 
21 


24 
25 

26 
27 
28 
29 
30 
31 


/• 


d^5009 
.5037 
.5064 
.5099 
.5119 

.5146 
.5174 
.5201 
.5228 
^256 

.5283 
.5311 
.533» 


.5365 
.5393 

.5420 

.5448 
.5475 
.5502 
.5530 

.5557 
.5584 

.5612 
.5639 
.5667 

.5694 
.5r2l 
.5749 
.5776 
.5803 
.5831 

.5858 


.5913 
.5940 

.5968 

.5995 
.6023 
.6060 
.6077 
.6104 

.6132 
.6159 
.6187 
.6814 
.6241 

.62691 


.6324 
.6351 

.6378 

j6406 
.6433 
.6461 
.6488 
.6515 

.6543 
.6570 
.6597 
.6625 
.6652 
0.6680 


^.18 
30.35 
30.52 
30.70 
30.87 

431.04 
31.21 
31 .3B 
31.55 
31.71 

431.88 
32.05 
32.21 
32.37 
32.54 

432.70 
32.86 
33.02 
33.18 
33.34 

433.50 
33.65 
33.81 
33.96 
34.12 

434.27 
34.42 
34.57 
34.72 
34.87 
35.01 

435.16 
35.30 
35.44 
35.58 
35.72 

435.86 
36.00 
36.14 
36.27 
36.40 

436.54 
36.67 
36i^ 
36.92 
37.05 

437.18 
37.30 
37.43 
37.55 
37.67 

437.79 
374)1 
38.03 
38.14 
38436 

438.37 
38.49 
38.60 
38.71 
38.82 

438.93 


Logg. 


.1832 

.1850 
.1869 
.1888 
.1006 

.1925 

.1944 

.19621 

.1981 

.1999 

.2017 
ii035 
.2054 
J2072 
ja089 

iS107 
.2125 
.2143 
i2160 
.2177 

iS195 
ii212 
42229 
2245 
.2262 

.2279 
.2295 
42311 
.2328 
42343 
42359 

42375 

.2390 
42406 
.2421 

J^436| 

42451 

424661 
.2480 
42494 
42508 

42522 

.2536 
.2550 
.2563 
.2577 

.2590 
.2603 
42616 
42628 
42641 

JK65 
31677 

42689 
4270J 

5712 
42724 
.2735 
.2746 
J8757 
J8767 


«• 


Log  A. 


1? 


32^25 
329  33 
329  41 

329  48 

329  56 

330 
330 
330 

330  23 
330  30 

330  36 
330  42 
330  48 

330  54 

331  0 

331  5 
331  11 
331  161 
331  21 
331  25 

331  30 
331  35 
331  39 
331  44 
331  48 

331  52 

331  56 

332  0 
332  3 
332  7 
332  11 

332  14 
332  17 
332  21 
332  24 
332  27 

332  30 
332  33 
332  36 
332  38 
332  41 

332  44 
332  46 
332  49 
332  51 
332  54 

332  56 
a32  59 
333 
333 
333 

333 
333 

333  13 
333  16 
333  18 

333  20 
333  23 
3:^  25 
333  28 
333  30 
333  33 


I 
4 

6 

6 
11 


.3095 
.3093 
.3090 
.3088 
.3085 

.3082 
.3079 
.3076 
.3073 
.3069 

.3065 
.3062 
.3058 
.3054 
.3049 

.3045 

.3041 

.30361 

.3031 

.30261 

.3021 

.30161 

.3011 

.3005 

.3000 

J2994 
.2980 
.2983 
.2977 
J2971 
42965 

.2959 
.2953 
.2947 
42941 
42934 

.2928 
.2922 
42916 
.2010 
42903 

J2897 
.2891 
.2d84 
.2878 
.2872 

.2866 
.2im 
.2854 
.2848 
.2842 

.2836 
.2830 
.2825 
.2819 
42814 

.2808 
.2803 
J279d 
42793 
42789 
.2784 


170  28 
169  36 
168  43 
167  50 
166  57 

166  4 
165  II 
164  18 
163  25 
162  31 

161  381 
160  44 
159  50 
158  57 
158  3 

157  9 
156  15 
155  21 
154  261 
153  31 

152  37 
151  43 
150  48 
149  53 
148  57 


148 
147 
146  11 
145 
144 


Log  I, 


2 
7 


15 
19 


143  23 

142  27 
141  31 
140  34 
139  37 
138  40 

137  43 
136  46 
135  48 
134  50 
133  52 

132  54 
131  56 
130  57 
129  58 
129  0 

128  1 
127  1 
126 
125 
124 


2 
2 


123 
122 
121 
120 
119 


2 
2 
2 


I 
I 

118  0 
116  59 
115  58 
114  56 
113  55 
112  53 


0.1656 
0.2034 
042380 
042700 
0J3996 

0.3272 
0.3531 
0.3774 
0.4003 
0.4220 

0.4425 
0.4620 
0.4805 
0.4981 
0.5150 

0.5311 
0.5465 
0.5612 
0.5754 
0.5890 

0.6021 
0.6147 
0.6268 
0.6385 
0.6497 

04i605 
0.6710 
0.6811 
0.6909 
0.7003 
0.7094 

0.7182 
0.7267 
0.7350 
0.7429 
0.7506 

0.7581 
0.7653 
0.7723 
0.7790 
0.7856 

0.7919 
0.7980 
0.8039 
0.8096 
0.8151 

0.8204 
0.8256 
0.8305 
0.8353 
0.8399 

0.8444 

0.8486 
0.8528 
0.8567 
0.8605 

0.8642 
0.8677 
0.8710 
0.8742 
0.8773 
0.8802 


t. 


/ 


4i':46| 

1.60 
1.73 
1.86 
1.99 

42.12 
2J25 
2.38 
2.51 
2.64 

42.77 
2.90 
3.02 
3.15 
3J27 

43.40 
3.52 
3.64 
3.76 
3.88 

44.00 
4.12 
4J23 
4.35 
4.46 

44.58 
4.69 
4.80 
4.91 
5.02 
5.12 

45423 
5.33 
5.43 
5.53 
5.63 

45.73 
5.83 
5.92 
6.01 

'6.10 

46.19 
6.28 
6.37 
6.45 
6.53 

46.61 
6.69 
6.77 
6.84 
6.92 

46.9i) 
7.06 
7.12 
7.19 
7.25 

^7.31 
7.37 
7.43 
7.48 
7.54 

47M 


O. 


42.012 
2.023 
2.035 
2.046 
2.058 

42.069 
2.081 
2.092 
2.103 
2.114 

42.125 
2.136 
2.147 
2.158 
2.169 

42.180 
2.191 
2J20I 
2JS12 
2.223 

42.233 
2.244 
2.254 
2.264 
2!275l 


2.295 
2.305 
2.315 
2.324 
2.334 

42.344 
2.353 
2.363 
2.372 
2.382 

4  24191 
2.400 
2.409 
2.418 
2.427 

42.436 
2.444 
2.453 
2.462 
2.470 

42.478 
2.487 
2.495 
2.503 
2.511 

42.519 
2.527 
2.535 
2.543 
2.551 

42.558 

2.566 
2.573 
2.581 
2.588 
424305 


21 

121 
21 
21 
21 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 


22 
22 

22 
22 
22 
22 
22 

22 
21 
22 


22 

22 
22 
22 
22 
22 


22 
22 
22 
22 
22 


I  m 
57.7 
58.2 
58,7 
59.2 
59.7 

0.2 
0.7 
1.1 
1.6 

2.0 

2.4 

2.8 
3.2 
3.6 
4.0 

4.4 
4.7 

5.0 
5.4 
5.7 

6.0 
6.3 
6.6 
6.9 
742 

7.5 

7.7 
6.0 
8.2 
64> 
8.7 

8.9 
9.2 
9.4 
9.6 
98 

10.0 
10.2 
10.4 
10.6 
10.7 

10.9 
11.1 
11.3 
11.4 
11.6 

11.8 
11.9 
12.1 
12.2 
12.4 

12.6 
12.7 
12.9 
13.0 
1342 

13.4 
13.5 
13.7 
13.8 
14.0 
14.2 


U 
11 
11 
11 
11 


m 
21.9 
18.4 
14.9 
11.3 

7.8 


It  4.3 
11  0.7 
10  5742 
10  53.6 
10  50.1 

10  46.5 
10  42.9 
10  39.4 
10  35.8 
10  32.2 

10  28i» 
10  25.0 
10  21.4 
10  17.7 
10  14.1 

10  10.5 

10  6.8 

10  3J2 

9  59.5 

9  55.8 

9  52.2 

9  48.5 
9  44.8 
9  41.0 
9  37.3 
9  33.6 

9  29.8 

9  26.0 

9  22.3 

9  18.5 

9  14.7 

9  10.8 
9  7.1 
9  3.2 

6  59.3 
8  55.5 

8  51i» 
8  47.7 
8  43.8 
8  39.9 
8  36.0 

8  32.0 
8  28.1 
8  24.1 
8  20M 
8  16.2 

8  1242 

8  8.2 
8  4.1 
8  0.1 

7  56.0 

7 

7 
7 

7 
7 

7 


52.0 

47.9 

43.9 

39.8 

35.7. 

3L5j 
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FIXED  STARS,  1877. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUAKTITIE8  FOR  REDUGINO  MEAN  PLACES,  1877.0, 

TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hour. 

r. 

/. 

^^6g* 

O. 

L.ogA. 

H. 

Log  i. 

• 

/ 

G. 

IH. 

8«pt.    1 

Sj67Q7 

43!)!04 

tjme 

33.^35 

1.2780 

o      / 

111  51 

0i^830 

+7i54 

42*603 

h   m 
22  14.3 

7  27.4 

a 

.6734 

39.15 

1J2788 

333  38 

1.2775 

110  49 

0.8856 

7.68 

2.610 

22  14.5 

7  23.3 

3 

.6762 

39.25 

\M799 

a33  40 

15771 

109  47 

0.8881 

7.73 

2.617 

22  14.7 

7  19.1 

h      4 

.6789 

39.36 

]i2809 

333  43 

1.2767 

108  44 

0.6904 

7.77 

2.624 

22  14.9 

7  15.0 

(d3.6)  5 

.6816 

39.47 

li28I9 

333  45 

liS763 

107  42 

0.8927 

7.81 

2.631 

22  15.0 

7  10.8 

6 

.6844 

439.57 

1.2829 

333  48 

1^2760 

106  39    0.89471 

+7.85 

42.636 

22  15.2 

7    6.6 

7 

.6871 

3968 

1J2838 

333  51 

1.2756 

105  36 

0.8967 

7.88 

2.645 

22  15.4 

7    2.4 

8 

.6899 

39.78 

1.2848 

333  54 

1.2753 

104  34 

0.8985 

7.92 

2.652 

22  15.6 

6  58.2 

9 

.6926 

39.88 

1.2857 

333  57 

1.2750 

103  30 

0.9002 

7.95 

2.659 

22  15.8 

6  54.0 

10 

.6953 

39.99 

1.2867 

333  59 

1.2747 

102  27 

0.9018 

7.98 

2.666 

22  16.0 

6  49.8 

11 

.6981 

440.09 

1.2876 

334    2 

1.2745 

101  24 

0.9082 

48.00 

42.673 

22  16.2 

6  45.6 

12 

.7008 

40.19 

1.2885 

334    6 

1.2742 

100  21 

0.9045 

8.03 

2.679 

22  16.4 

6  41.4 

13 

.7035 

40^29 

1J2894 

334    9 

1 .2740 

99  17 

0.9057 

8.05 

2.686 

22  16.6 

6  37^8: 

14 

.7063 

40.39 

1^2903 

334  12 

1.2738 

98  14 

0.9067 

8.07 

2.693 

22  16.8 

6  32.9 

15 

.7090 

40.49 

\M912 

334  15 

1.2737 

97  10 

0.9077 

8.09 

2.699 

22  17.0 

6  28.7  , 

16 

.7118 

440.59 

1.2920 

334  19 

1.2735 

96    6 

0.9084 

48.10 

42.706 

82  17.2 

6  24.4 

17 

.7145 

40.60 

1.2929 

334  22 

1.2734 

95    3 

0.9091 

8.11 

2.713 

22  17.5 

6  20J2 

18 

.7172 

40.79 

1 .2938 

334  25 

1.2733 

93  59 

0.9096 

8.12 

2.719 

22  17.7 

6  15.9  ' 

19 

.7200 

40.89 

^1.2946 

334  29 

1.2782 

92  55 

0.9101 

8.13 

2.726 

22  17.9 

6  11.6 

b     «> 

.7227 

40.99 

1.2954 

334  32 

1.2732 

91  51 

0.9103 

8.13 

2.733 

22  16.2 

6    7.4 

(0.0)  21 

.7255 

441.09 

IJ2963 

334  36 

1.2731 

90  46 

0.9105 

48.14 

42.739 

22  16.4 

6    3.1 

22 

.7282 

41.18 

1.2971 

334  40 

1.2731 

89  42 

0.9105 

6.14 

2.746 

22  18.7 

5  58.8 

23 

.7309 

41.28 

Ii2979 

334  44 

1.2731 

88  38 

0.9104 

8.14 

2.752 

22  18.9 

o  54j6 

24 

.7337 

41.38 

12987 

334  48 

lJa7Z2 

87  35 

0.9102 

8.13 

2.759 

22  19.2 

5  50.3 

25 

.7364 

41.48 

1JI2995 

334  52 

1.2733 

86  31 

0.9098 

8.12 

2.765 

22  19.5 

5  46.0 

26 

.7391 

44h58 

1.3003 

334  56 

1.2733 

85  26 

0.9093 

48.11 

42.772 

22  19.8 

5  41.7 

27 

.7419 

41.68 

1.3011 

335    0 

1.2734 

84  22 

0.9087 

8.10 

2.779 

22  20.0 

5  37.5 

28 

.7446 

41.78 

1.3019 

335    5 

1.2736 

83  18 

0.9080 

8.09 

2.785 

22  20.3 

5  33.2  ' 

29 

.7474 

41.88 

1.3026 

335    9 

1.2738 

82  14 

0.9071 

8.07 

2.792 

22  20.6 

5  28.9 

30 

.7501 

41.98 

1.3034 

335  14 

1.2739 

81  10 

0.9061 

8.06 

2.799 

22  20.9 

5  24.6 

Oct.      1* 

.7528 

442.08 

1 .3042 

335  18 

1.2742 

80    5 

0.9050 

48.03 

+2.805 

22  21.2 

6  20.4 

2 

.7556 

42.18 

1.3049 

3:^5  2:1 

1.2744 

79    1 

0.9037 

8.01 

2.812 

22  21.5 

5  16.1 

3 

.7583 

42.28 

1.3057 

335  28 

1.2747 

77  57 

0.9023 

7.99 

2.819 

22  21.9 

5  lli^ 

h       4 

.7610 

42.39 

1.3065 

335  33 

1.2749 

76  53 

0.9008 

7.5)6 

2.826 

22  22.2 

5    7.5 

(i^)  5 

.7638 

42.49 

1.3072 

335  38 

1^2752 

75  49 

0.8991 

7.93 

2.833 

22  225 

5    3.3 

6 

.7665 

442.59 

1.3080 

335  43 

1.2755 

74  45 

0.8973 

4-7.89 

+2.840 

22  22.9 

4  59.0 

7 

.7693 

42.70 

1.3088 

335  48 

1 .2759 

73  41 

0.8954 

7.86 

2.846 

22  23.2 

4  54.8 

8 

.7720 

42.b0 

1.3095 

335  53 

1.2762 

72  37 

0.8933 

7.82 

2.853 

22  23.6 

4  50.5 

9 

.7747 

42.91 

1.3103 

3:)5  59 

1 .2766 

71  34 

0.8911 

7.78 

2.861 

22  23.9 

4  4&3 

10 

.7775 

43.01 

1.3111 

336    4 

1.2770 

70  30 

0.8887 

7.74 

2.868 

22  24.3 

4  42.0 

11 

.7802 

443.12 

1.3118 

336  10 

1 .2774 

69  27 

0.8862 

+7.69 

+2.875 

22  24.7 

4  ^Jd 

12 

.7829 

43i23 

1.3:26 

336  15 

1.2778 

68  23 

0.8836 

7.65 

2.882 

22  85.0 

4  33.5 

13 

.7857 

43.34 

1.3134 

336  21 

li2783 

67  20 

0.8808 

7.60 

2.889 

22  25.4 

4  29.3 

14 

.7884 

43.44 

1.3141 

>336  27 

1.2788 

66  16 

0.8778 

7.55 

2.896 

22  25.8 

4  S5.1 

15 

.7912 

43.55 

1.3149 

336  33 

1.2793 

65  13 

0iJ747 

7.49 

2.904 

22  26.2 

4  90.9 

16 

.7939 

443.67 

1.3157 

336  39 

1.2798 

64  10 

0.8714 

+7.44 

+2.911 

22  26.6 

4  16.7 

17 

.7966 

43.78 

1.3165 

336  45 

1J3803 

63    7 

0JJ680 

7.38 

2.919 

28  27.0 

4  12J> 

18 

.7994 

43.89 

1.3173 

336  51 

1.2808 

62    4 

0.8644 

7.32 

2.926 

82  27.4 

4    8.3 

h     19 

.8021 

44.01 

1.3181 

336  57 

1.2B13 

61    1 

0J«07 

7.26 

2.934 

82  87.8 

4    4.1 

(3.0)20 

.8049 

44.12 

1.3189 

337    3 

1.2819 

59  59 

0.8568 

7.19 

2.942 

28  28.2 

359.9 

21 

.8076 

444.24 

1.3197 

337  10 

1.2825 

58  56 

0.8527 

+7.12 

4^.949 

22  86.7 

3  55i» 

22 

.8103 

44.36 

1.3205 

337  16 

1.2831 

57  54 

0.8484 

7.05 

2.957 

82  29.1 

3  51.6 

23 

.8131 

44.84 

1.3214 

337  23 

1.2836 

56  52 

0.8440 

6.98 

2.965 

22  89.5 

3  47.4 

24 

.8158 

44.60 

1.3222 

337  29 

1 .2843 

55  49 

QJSaQi 

6.91 

2.973 

22  29.9 

3  43  J 

25 

.8185 

44.72 

1.3231 

337  36 

1.2849 

54  48 

0.8346 

6.83 

2.981 

22  30.4 

3  39J2 

26 

.8213 

44.4e5 

1.3239 

337  42 

1.2855 

63  46 

0.8296 

6.75 

2.990 

22  30.8 

3  35.0 

27 

.8240 

444.97 

1.3248 

337  49 

1.2861 

52  44 

0.8244 

46.67 

+2.998 

22  31.3 

3  30i> 

28 

.8268 

45.10 

1.3256 

3:^7  56 

1.2868 

51  4: 

0.8190 

6.59 

3.006 

22  31.7 

3  26.8 

29 

.8295 

45.22 

1.3265 

338    3 

1.2874 

50  41 

0.8134 

6.51 

3.015 

22  32i2 

3  22.7 

30 

.8322 

45.:^') 

1.3274 

338    9 

1.2880 

49  40 

0.8076 

6.42 

3.023 

22  32.6 

3  18.7 

31 

.8350 

45.48 

1.3283 

338  16 

1.2887 

48  39 

0.8016 

6.33 

3.032 

22  33.1 

3  14.6 

32 

0.8377 

445.61 

1.3292 

338  23 

1.2893 

47  38 

0.7953 

46.24 

43.041 

22  33.5 

3  10.5 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 


QUAimnES  FOB  BEBUCING  MEAN  PLACES,  1877.0,  TO  AFPAKENT  FLAGE& 


SoUrdi^. 
}^tL  hour. 


Nov. 
b 


1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 

13 
14 
15 

16 

17 

lU 

h  19 

21 
29 
23 
24 
25 

26 
27 
28 
20 
30 

Dee.  1 
2 
3 

b   4 

iijm  5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 

17 

18 

h   19 

ct.«>20 

21 
22 
23 
24 


r. 


26 

27 
28 
29 
30 
31 
32 


&83n 

i5404 
.8432 
.8459 
.8467 

UJ514 
.8541 

.8569 
.8596 
.8623 

.8651 

.8678 
J^06 
.8733 
iS760 

.8788 
Ji815 
J»43 
.8870 
.8897 


/• 


l-o«g. 


.8962 
.8979 
.9007 
J034 

.9062 
.9069 
JI116 
.9144 
.9171 

.9198 
.9926 
.9253 
.9281 
.9308 

.0335 
.9363 
.9390 
JM17 
.9445 

.9472 
J500 


.9654 
.9562 

.9609 
.9637 
.9664 
.0891 
.9719 

.9746 
.9773 
.9601 
.9628 
.9856 
.9683 

.9910 

JaWSO 

.9965 
0S992 
liNMO 

1.0047 


44^.61 
45.74 

45.68 
46.01 
46.15 

446.29 
46.43 
46.57 
46.71 
46.86 

447.01 
47.15 
47.30 
47.45 
47.60 

447.76 
47.91 

48.07 
48J22 
48.36 

448.54 
48.70 
48.86 
49.03 
49.19 

449.36 
49.52 
49.69 
49i« 
60.03 

450.20 
50.37 
50.55 
50.72 
50.90 

451.07 
51i25 
51.42 
51.60 
51.78 

451.96 
52.11 
52.32 
52.50 
52.68 

452.86 
53.04 
53ia| 
§3.40 
53.59 

453.77 

53.95 
54.13 

54.31 
54.49 

54.68 

454.86 
55.04 
55.22 
55.40 
66..% 

455.75 


O. 


.3543 
.3555 


.3567 
.3579 
.3592 
.3604 

.3616 
.3629 
.3641 
.3654 
.3666 

.3679 

.3692 
.3705 
.3717 
.3730 

.3743 
.3756 
.3769 
.3783 
.3796 

.3809 
.3822 
.3835 
.3849 
.3862 

.3875 
.3888 
.3902 
.3915 
.3928 
.3941 

.3954 
.3967 
.3961 
.3994 
.4007 
.4020 


338  23 
338  30 
388  37 
338  44 
338  51 

338  5e 

339  5 
339  12 
339  19 
339  26 

339  33 
339  40 
339  47 

339  54 

340  1 


8 
14 


340 
340 
340  21 
340  28 
340  35 

340  41 
340  48 

340  55 

341  1 
341  71 

341  14 
341  20 
341  26 
341  33 
341  39 

341  45 
341  51 

341  56 

342  2 
342    8 

342  13 
342  19 
342  24 
342  29 
342  34 

:i42  39 
342  44 
342  49 
342  53 
342  58 


Log  A. 


:i43 

343 
343 
343 
343 


2 

7 
11 
15 
19 

343  23 
343  27 
343  30 
343  34 
343  87 
343  40 

343  43 
343  46 
343  49 
343  52 
343  55 
343  57 


J2893 
.2900 
.2906 
.2913 
.2920 

.2926 
.2933 
.2939 
.2946 
.2952 

i2959 
.2965 
.2971 

.2978 
.2984 

.2990 
i2996 
.3002 
3007 
.3013 

3018 

.3024 
.3029 
.3034 
.3039 

.3044 
.3049 
3063 
.3058 
3062 

.3066 
3070 
3074 
.3077 
.3080 

.3083 
3086 
.3089 
.3092 
.30!)4 

.3096 
.3098 
.3100 

.:)iOi 

.3103 

.3104 
.3105 
3105 
.3106 
.3106 

.3306 
3106 
.3105 
3104 
.3104 
3102 

3101 
3100 
.3098 
.3006 
.3094 
.3092 


47  38 
46  37 
45  37 
44  37 
43  36 

42  36 
41  36 
40  36 
39  37 
38  37 

37  38 
36  38 
35  39 
34  40 
33  41 

32  43| 
31  44 

30  46 
29  48 
28  49 

87  61 

26  531 
25  56 
24  68 


1 

3 

6 
0 


24 

23 
22 
21 
20  U 
19  14 

18  17 
17  SI 
16  24 
15  27 
14  30 

13  34 
12  37 
II  41 
10  45 

9  48 

8  52 
7  56 
7  0 
6  3 
5  7 

4  II 

3  15 
2  19 
1  2;i 
0  27 

359  31 
358  35 
357  39 
356  43 
355  4G 
354  50 

353  54 
352  58 
352  1 
351  5 

360  9 
349  12 


• 

• 

Loge. 

I. 

0.7953 

46JM 

0.7889 

6.15 

0.7821 

6.05 

0.7752 

5.06 

0.7660 

5.86 

0.7605 

45.76 

0.7528 

5.66 

0.7448 

5.56 

0.7365 

5.45 

0.7279 

5.34 

0.7189 

+5.23 

0.7097 

5.12 

0.7001 

5.01 

0.6iK)l 

4.90 

0.6798 

4.78 

0.6691 

44.f7 

0.6579 

4.55 

0.6464 

4.48 

0.6343 

431 

0.6218 

4.19 

0j6068 

44.06 

0.5952 

3.94 

0.5810 

3.81 

0.5663 

3.68 

0.5508 

3.55 

0.5346 

43.42 

0.5177 

3.29 

OA\m 

3.16 

0.4812 

3.03 

0.4615 

um 

0.4407 

43.76 

04187 

2.62 

03955 

2.49 

0.3707 

2.«> 

0.3443 

2J2I 

0.3160 

42.07 

0.2856 

1.93 

0.2528 

1.79 

0.2171 

1.65 

0.1781 

1.51 

0.1350 

41.36 

0.0871 

1.22 

0.0330 

\M 

9.9710 

0.94 

9.8986 

0.79 

1.8113 

40.65 

9.7010 

0.50 

9.5550 

OM 

9.3310 

0.21 

p8.8129 

40.07 

n8.8754 

-0.08 

9.3418 

0.22 

9.5616 

0.:i6 

9.7067 

0.51 

9.815! 

0.65 

9.9017 

nm 

••9.9rJ8 

-0.94 

0.0355 

1.09 

0.0894 

1.23 

0.1372 

1.37 

0.1801 

1.51 

110.2190 

-1.661 

/ 


o. 


43.041 
3.050 
3.059 
3.068 
3.077 

43.086 
3.095 
3.1 05{ 
3.114 
3.124 

43.134* 
3.144' 
3.158' 
3.163 
3.174 

43.I84J 
3.194 
3.204 
3.215 
3.226 

43.286 
3.247 
3.258 
3J266 
3J279 

43.291 
3.302 
3.313 
3.324 
3.3351 


43.347 
3.358 
3.3T0 
3382 
3.393 

43.405 
3.417 
3.428) 
3.440 
3.452 

43.464 
3.476 
3.488 
3300 
3.512 

43.524 
3.536 
3.548 
3.560 
3.572 

43.585 
3J597 
3.609 
3.621 
3.6.33 
3.645 

43.657 
3.669 
3.681 
3.693 
3.705 

43717 


h  m 
22  33.5 
22  34.0 
22  34.5 
22  34.9 
22  35.4 

22  35.9 
22  36.3 
22  36.8 
22  37.3 
22  37.7 

22  38.2 
22  38.7 
22  39.1 
22  39.6 
22  40.0 

22  40.5 
22  41.0 
22  41.4 
22  41.9 
22  42.3 

22  42.8 
22  43.2 
22  43.6 
22  44.1 
22  44i> 

22  44.9 
22  45.3 
22  45.8 
22  46  2 
22  46.6 

22  47.0 
22  47.4 

22  47.8 
22  48.1 
22  48.5 

22  48.9 
22  49.2 
22  49.6 
22  49.9 
22  503 

22  506 
22  50.9 
22  61.3 
22  51i) 
22  51.9 

22  52.2 
22  52.5 
22  52.7 
22  53.0 
22  53.3 

22  53.5 
22  53.8 
22  54.0 
22  54.2 
22  .54.5 
22  54.7 

22  54.9 
22  55.1 
22  55.3 
22  55.5 
22  65.7 
22  >5.8 


3 
3 
3 
2 
2 


m 
10.5 

6.5 

2.5 

58.5 

54.4 

2  50.4 
2  46.4 
2  42.4 
2  3H.4 

2  :i4.5 

2  30.5 
2  26.6 
2  22.6 
2  18.7 
2  14.8 


2 

2 
2 
1 
1 


10.9 

7.0 

31 

59.2 

55.3 


I  51.4 
1  47.6 
1  43.7 

1  :».!) 


1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

0 


36.0 

33.2 

28.4 
24.6 
20.8 
17.0 

13.2 
0.4 
5.6 

1.8 
58.0 


0  54.3 

0  50.5 

0  46.7 

0  43.0 

0  39.2 

0  35.5 
31.7 
28.0 
24.2 
20.5 


0 
0 
0 
0 


0 
0 
0 
0 
0 


16.7 

13.0 

9.3 

5.5 

1.8 


23  58.1 
23  54.3 
23  50.6 
23  46.8 
23  431 
23  3^3 

23  35.6 
23  31.9 
23  28.1 
23  24.3 
23  80.4 
23  16.8 


I 


I 
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BESSEL'S  FORMULA  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DB.  PETEBS'S  COEFFICIENTS,  AND  BBSSEL's  NOTATION. 

A  »  r  —  0.34245  sin  ^  +  0.00410  lin  2  Q  —  0.0SS19  sin  2  Q  +  0.00293  lin  (Q  +  82o  14')- 

B  =  —  9".2238  COB  ^  +  0".0895  cos  2  ^  —  0".6507  cos  2  ©  —  0".0092  cos  (Q  +  280®  490- 

C  =s  —  20".4451  cos  u  cos  Q. 

D  =  — 20".4451sinO. 

E  =  —  0".0465  sin  ^  +  0".0014  sin  2  ^  —  0".0033  sin  2  ©. 

a  ==  3».07229  +  K39G93  sin  a  tan  d. 
b  =t^  cos  a  tan  d. 
c  ^=B^  cos  a  sec  6. 
d  =B^ain  a  sec  6. 

a'  =  20''.0540cosa. 

6'  ==  —  gin  a. 

c'  =  tan  u  cos  d  —  sin  a  sin  d. 

d^  ss  cos  a  sin  d. 

fi  =  the  annual  proper  motion  in  right  aaeensioa. 

ft*  SB5  the  annual  proper  motion  in  declination. 

d 
r  SB  the  time  reckoned  from  Jan.  0«.469y  (when  the  sun's  mean  longitude  is  280®,)  and 

expressed  in  fractional  parts  of  a  tropical  year. 

0  ss  the  sun's  true  longitude. 

[I  ss  the  longitude  of  the  moon's  ascending  node. 

Q  =s  the  obliquity  of  the  ecliptic. 

a  =s  the  star's  mean  right  ascension  ibr  the  beginning  of  the  year, 
d  SB  the  star's  mean  declination  for  the  beginning  of  the  year. 

of  ss  the  star's  apparent  right  ascension  at  the  time  r. 
d'  as  the  star's  apparent  declination  at  the  time  r. 

a/  — ass  A«  +Bb  +Ce  +Dd  +E  +  Tfi  (in  time) 

6'  —  6^Aaf  +  Bbf+Cef+Ddf  +  Tfif.  (in  are) 

The  following  formula  may  also  be  used  by  putting 

/»  46''.0843  A  +  £  »  3*.07229  A  +  tV  E  taCtanu. 

^  cos  G  s  20".0540  A.  A  sin  H  «»  C. 

^sinGssB.  AoosHaD. 

a/-.o*/+r|i  +  «'«n(G  +  a)^  +  *Bin(H+a)^.  (in  time) 

d'  —  d  ^  Tfi',+  g  cos  (G  +  a)  +  A  cos  (H  +  a)  sin  d  +  »  coi  d.  (in  arc) 

.  A  and  B  include  also  the  following  small  terms  of  nutation,  the  combined  valnes  of  which  in 
1877  are  giveq  in  Table  V.  of  the  Appendix. 

AA  =  +  .OOO25sin(20  — ft)  +  .00009«in(2r— ft).  AB-.  +  o!oO67cos(80  — fl). 

+  .OOOlOsin2(0— r')  + -00005  cos  r'.  —  0.0027  cos  (3©  — D- 

—  .00005 sin 2(0  — ft)  + -00004 sin  2 r'  +  0.0024 cos (2 r'— ft). 

—  .0001 1  sin  (3  0  —  r).  —  0.0023  sin  r'. 

+0.0008  sin  21^. 
Table  IV.  of  the  Appendix  contains  Hhe  fbllowing  terms : 

j9^aB  — .00405sin2([.  J3^»  — 0".0885eoa2([. 

jf '  ^  «+ .00135  sin  «[  — r*). 

Tables  VI.  and  VII.  facilitate  finding  the  corresponding  reductions  of  Right  Ascensions  and 
Declinations.    In  these  terms . 

([  ^the  moon's  mean  longitude, 
r  or  the  longitude  of  the  sun's  perigee, 
r'sathe  longitude  of  the  moon's  perigee. 
Other  terms,  which  become  sensible  for  stars  very  near  the  pole«  will  be  lound  on  page  465. 
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MEAN  PLA0E8  FOB  1877.0.     (Jan.  0-.469,  Waahington.) 


Star'tHi 


ICagnltmlA 


o  Andromeds  •  • 
r  Pegasi  {AlgtmSS) 
^Hydri.  .  .  . 
a  Cassiopeai  •  • 
i^Ceti     .    .    .    . 


*  91  Cassiopeai     .    . 

c  Piflcium    •    •    • 

*  aUr88BBfm.(Po2arii) 
^»Ceti     .... 

*  38  Caasiopee     .    . 

y^  Piflcium    •    .    . 
a  Eridani  (ifcAtfnuv*) 
o  Piscium    .    •    . 
/9Arietis      .    . 
'*50Ca88iopeai     •    • 

■  a  Anctis      •     •     • 

■  PCeti  .... 
.*  (Caasiopeai  .  • 
;     rCeti     .... 

aCeti     .... 


*  48  Cephei  (H.)  .    . 

CArietis  ... 
a  Peraei .  •  •  . 
3  Peraei .... 
i^Tauii  .    •     •     • 

C  Peraei .... 
^  Eridani  .  .  . 
^'Tauri  .  •  .  . 
cTaiui  .... 
a  Tauri  (ilZd«^arim) 

*  9  Camelopardalii . 
cAarign    .    .    . 

11  Qrionia  .  .  . 
a  Auriga  (Ci^itfBa) 
^  Qrionia  {RigO) . 

fiTwaii  .... 

*  Groombridge  966 
^Orionia  •  .  . 
aLeporia  .  •  . 
c  Orionia     .     .    . 

a  Columbtt .  .  . 
a  Orionia     . 

*  S3  Cameiopardalia  (H 

/tGenunofuoi  .  . 
a  Argua  (Coaoput) 

rGeminonim  .  . 
a  Cania  Haj.  f  5iriitt) 

*  51  Cephei  (H.)  .    . 

c  Cania  M^oria 
^  Cania  Majoria     . 


) 


2 
8.2 

8 
yar. 

2 

6 

4 
2 
8 
6 

4.8 
1 

4 
8.2 

4 

2 
4.5 

4 

a4 

2.8 

6 

4.5 
2 
8 
8 

8 
8 

4 

4.3 
1 

4 

3 

5 
1 

1 

2 

6.7 
2 
8 
2 

2 

var. 

5.4 

8 

1 

2.8 
1 
5 

2.1 
2 


Bi^t  Aaoaniriflfn.  AilY vfaitiaiL 


"H     m      i 

0  2  1.911 
0  6  54.1981 
0  19  15.391 
0  33  32.239 
0  37  24.834 

0  37  33.198 

0  56  33.641 

1  13  42.205 
1  17  52.529 
1  22  6.129 

1  24  54.121 
1  33  7.665 
1  38  54.045 
1  47  50.841 

1  52  57.842 

2  0  14.530 
2  6  28.850 
2  18  57.043 
2  36  55.703 

2  55  51.040 

3  4  46.682 
3  7  50.019 
3  15  32.868 
3  34  10.253 
3  40  10.473 

3  46  24.168 

3  52  17.457 

4  12  47.685 
4  21  26.124 
4  28  51.843 

4  41  49.844 
4  48  59.097 

4  57  32.549 

5  7  36.289 
5  8  37.622 

5  18  31.028 
5  23  17.603 
5  25  43.422 
5  27  18.407 
5  29  58.348 

5  35  11.784 

5  48  30.797 

6  5  17.170 
6  15  31.192 
6  21  ia392 

6  30  36.398 
6  39^43.644 
6  42  14.861 
6  53  47.5951 


7     3  23.4721  +  2.440 


+  3.089 
3.084 
3.248 
3.368 
8.018 

+  3.888 

3.110 

21.173 

2.997 

4.360 

+  3.200 
2.234 
3.163 
3.301 

4.988 

+  3.369 
3.170 
4.846 
3.103 
3.129 

+  7.363 
3.438 
4.250 
4.242 
3.555 

+  3.757 
2.796 
3.408 
3.496 
3.437 

+  5.917 
3.898 
3.425 
4.423 
2.881 

+  3.788 
7.992 
3.064 
2.646 
3.042 

+  2.173 
3.247 
6.619 
3.633 
1.330 

+  3.469 

2.645 

30.194 

2.359 


DeoUnAtloiD. 


+28  24  41.49 
+  14  29  59.64 
-77  56  52.72 
+55  51  44.65 
-18  89  42.91 

+74  18  53.22 
+  7  13  39.41 
+88  39  11.88 

-  8  49  5.53 
+69  37  50.30 

+  14  42  41.23 
-57  51  42.60 
+  8  32  16.89 
+20  12  22.58 
+71  49  28.12 

+22  52  48.44 

+  8  16    7.88 

+66  50  51.12 

+  2  42  59.48 

+  3  36  21.63 

+77  16  45.86 
+20  35  15.44 
+49  25  17.24 
+47  23  31.75 
+23  43  23.89 

+31  30  59.83 
-13  51  33.62 
+  15  19  45.20 
+  18  54  22.41 
+  16  15  38.16 

+66  7  50.75 
+32  58  10.31 
+  15  13  52.55 
+45  52  14.01 

-  8  20  42.60 

+28  30  5.64 
+74  57  28.00 

-  0  23  30.68 
-17  54  41.40 

-  1  16  55.22 

-34  8  25.90 
+  7  22  57.00 
+69  21  34.46 
+22  34  29.88 
-52  37  44.98 

+  16  30  9.68 
-16  32  54.96 
+87  13  57.07 
—28  48  20.96 
-26  11  55.11 


u 


+  19.91 
20.05 
20.25 
19.80 
19.83 

+  19.72 
19.48 
19.02 
ia71 
18.70 

+  18.71 
18.41 
18.26 
17.78 
17.66 

+  17.22 
17.07 
16.46 
15.38 
14.35 

+ 13.81 
13.63 
13.14 
11.86 
11.44 

+  11.01 

10.52 

9.04 

8.35 

7.60 

+  6.71 
6.10 
5.39 
4.12 
4.46 

+  a43 
3.19 
2.97 

2.88 
2.62 


+ 
+ 


2.14 
1.02 
0.58 
1.47 
1.86 


-  2.70 
4.67 
3.72 
4.66 

-  5.44 


*  CiroampoUr  Stan. 
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MEAN  PLAGES  FOB  1877.0.     (Jan.  0-.469,  Washington.) 

•      atvr'BNaine. 

Mft^Dltnde. 

Bight  Aaocnaioii. 

Aia.Vati*UoiL 

OeolinatiMi. 

1 

dGeminorum  .    .    . 

3.4 

h     m      B 

7  12  46.616 

+  3.590 

+22  12  26.06 

—  6!25 

•      Piazzi  vii.  67 .     .     . 

6 

7  18    4.042 

6.809 

+68  42  48.19 

6.77 

a  Geminor.  {Castor)  . 

2.1 

7  26  44.724 

3.888 

+32    9  22.90 

7.49 

a  Can.  Min.  {Procyon) 

1 

7  32  51.851 

3.146 

+  5.32  19.03 

8.95 

^  Geminor,  {Pollux)  , 

L2 

7  87  47.276 

3.681 

+28  19  18.3$ 

8.34 

^Geminorum  .     .     . 

5 

7  45  5ai44 

+  3.683 

+27    4  57.16 

-  a96 

•   3UrscBMajori8(H.)  . 

6 

8    0  33.108 

6.063 

+68  49  59.49 

10.08 

15  Argus  (e) .     .     .     . 

3 

8    2  18.438 

2.557 

-28  57    2.07 

10.13 

e  Hydrae      .... 

3.4 

8  40  15.751 

3.184 

+  6  52    8.91 

12.93 

e  Ursce  Majoris     .     . 

3 

8  50  46.706 

4.138 

+48  31  22.61 

ia86 

•  IT*  Ursffi  Majoris     .     . 

5 

8  59  32.797 

+  5.871 

+67  37  52.90 

— 14,25  j 

K  Cancri      .... 

5 

9     1     5.021 

3.255 

+  11     9  44.35 

14J23I 

( Argus 

2 

9  18  47.758 

1.602 

^58  45  31.55 

14.93! 

•    1  Draconis  (H.)     .     . 

4.5 

9  19  24.171 

9.097 

+81  52    3.26 

15.33 

aHydrsB      .     .  •.     . 

2 

9  21  32.602 

2.949 

-  8    7  34.28 

15.41 

*  {£  Ursse  Majoris     .     . 

5.4 

9  23  34.383 

+  5.^^! 

+70  22    8.55 

- 15.51 

0  UrssB  Majoris      .     . 

3 

9  24  37.189 

4.048 

+52  14  11.95 

16.17. 

e  Leonis      .... 

3 

9  38  S2.068 

3.419 

+24  20  23.42 

16.38 

fA  Leonis      .... 

4 

9  45  45.896 

3.424 

+26  35    7.64 

16.76 

a  Leonis  {Reguhis)    . 

1.2 

10     1  49.256 

3.203 

+  12  34    4.56 

17.43 

*  83  Ursffi  Majoris     .     . 

6 

10    9    4.888 

+  4.484 

+65  43  14.43 

— 17.79 

7'*  Leonis      .... 

2 

10  13  11.345 

3.816 

+20  27  48.03 

18.04 

•   9  Draconis  (H.)     .     . 

5.4 

10  24  35.638 

5.296 

+76  20  43.27 

18.37 

fi  Leonis      .... 

4 

10  26  20.088 

8.165 

+  9  56  20.61 

18.40 

19  Argus 

2 

10  40  17.532 

2.311 

-59    2  14.05 

ia76 

/Leonis      .... 

5 

10  42  47.450 

+  3.159 

+  11  1145.13 

- 18.93 1 

a  UrssB  Majoris      .     . 

2 

10  56    7.347 

3.756 

+62  24  51.91 

19.37. 

d  Leonis      .... 

2.8 

11     7  33.967 

3.201 

+21  11  51.18 

19.65 

JCrateris    .... 

3.4 

11  13  11.553 

2.996 

-14    6  46.60 

19.44 

r  Leonis  ..... 

5 

11  21  36.780 

3.088 

+  3  32    0.96 

19.79  : 

•    .i  Draconis  .... 

a4 

11  24    4.884 

+  8.685 

+70    0  88.80 

— 19.86  • 

0  Leonis      .... 

5.4 

11  80  39.110 

3.072 

-  0    8  4Q.54 

19.84 

^Leonis      .... 

3 

11  42  47.104 

3.065 

+ 15  15.  35.68 

20.09; 

y  UrssB  iMajoris      .     . 

2.8 

11  47  21.224 

3.187 

+54  22  42.95 

20.021 

0  Virginis    .... 

4 

11  58  56.635 

3.059 

+  9  24  59.12 

20.00 

1 

*   4  Draconis  (H.)    .     . 

5.4 

12    6  25.178 

+  2.901 

+78  17  57.56 

-20.05 

*  /?  Chamseleontis    .     . 

5 

12  11     9.345 

3.852 

-78  37  46.26 

20.04' 

iy  Virginis    .... 

3.4 

12  18  36.822 

3.069 

+  0     1     1.56 

20.03; 

a'  Crucis 

1 

12  19  45.566 

3.270 

-62  24  57.69 

19.92 

jJCJorvi 

2.8 

12  27  55.711 

3.139 

-22  42  56.97 

19.94 

•    «  Draconis  .... 

3.4 

12  28  ia489 

+  2.599 

+70  27.  57.59 

- 19.92 

•  32  Camelop.  (H.)  {foil) 

5.4 

12  48  14.519 

0.366 

+84    4  51.74 

19.63 

12  Canum  Venaticorum. 

8 

12  50  16.318 

2.817 

+38  58  59.34 

19.50 

8  Virginis    .... 

4.5 

13    8  34.986 

3.102 

-  4  52  58.86 

19.30 

a  Virginis  (^'ca)      . 

1 

13  18  42.909 

3.153 

- 10  81    6.40 

18.91 

C  Virginis    .... 

3^ 

13  28  25.602 

+  3.058 

+  02    2.22 

-lasi' 

11  UrssB  Majoris     .     . 

2 

13  42  41.603 

2.374 

+49  55  39.76 

laio 

17  Bootis 

3 

13  48  49.739 

2.858 

+  19    0  55.23 

iai6 

/9Gentauri  .... 

1 

13  55    9.407 

4.168 

-59  46  43.18 

17.64 

•  or  Draconis  .... 

3.4 

14     1     3.626 

+   1.623 

+64  57  4a89 

-17.36 

1 

*Ginniiip0ter8t« 

m. 

• 
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star's  Name. 


Hftgnitade. 


a  Bootis  {Arcturus) 
^Bootis.     .     .     . 
*  5  UrsaB  MinoriB 
a'  Centaari  .     .     . 
c  Bootis  .... 


a*  LibrsB  .  .  . 
•  i9  Ursffi  Minoris 

fi  Bootis  .     .     . 

fi  Libra  .  .  . 
fi^  Bootis  .     .     . 


*  ^  Ursffi  Minoris 

a  Coronae  Boreal  is 
a  Serpentis .  .  . 
e  Serpentis .     .     . 

*  C  Urss  Minoris 

c  Coronae  Boreal  is 

d  Scorpii     .     .     . 

/9*  Scorpii     .     .     . 

*  Groombridge  8390 
d  Ophiuchi  .     .     . 

r  Herculis  .     .     . 
a  Scorpii  {Antares) 
II  Draconts  .     .     . 

*  A  Draconis  .     .     . 

C  Ophiuchi  .     .     . 

*  a  Trianguli  Australia 
Tf  Herculis  .     .     . 

c  Ophiuchi  •     .     . 
d  Herculis  •     •     .    ' 
^   r  Urse  Minoris 

a'  Herculis  .  .  . 

44  Ophiuchi  .  .  . 

pi  Draconis  .  .  . 

a  Ophiuchi  .  .  . 

*  w  Draconis  .  .  . 

fi  Herculis  .     .     . 

*  f '  Draconis  (pr.)   . 

y  Draconis  .  .  . 
Y*  Sagittarii  .  .  . 
ft'  Sagittarii  .     .     . 

*  4  Urss  Minoris 

19  Serpentis  .     .     . 

*  <r  Octantis    .     .     . 

1  Aquilae  (8  H.  Scuti) 
a  Ljrae  (  Vega)     . 

,5  Lyr«  .  •  .  , 
^  Sagittarii  .     . 

*  60  Draconis  .    .     . 

Z  Aquils  .  .  . 
#2  Sagittarii  .     .     . 


1 

4.3 
5.4 

1 
2.3 

2.3 

2 

3 

2 
4.3 

3 

2 

2.3 
3.4 
4.5 

4 
2.3 

2 
6.5 

3 

3.4 
L2 
3.2 
5 
3.2 

2 

3 
8.4 

5 
4.5 

var. 

5 
3i2 

2 

5 

8.4 
4.5 
2.3 
3.4 
4 

4.5 

3 

6 
4.5 

1 

var. 
2.3 

6 

3 

5 


Bight  AMensioii. 


h      m       a 

14  10  3.082 

14  21  0.530 

14  27  46.365 

14  31  16.503 

14  39  36.953 

14  44  4.550 

14  51  4.908 

14  57  18.768 

15  10  23.376 
15  19  50.699 

15  20  56.205 
15  29  28.833 
15  38  12.589 
15  44  41.151 
15  48  29.365 

15  52  29.840 
15  53  3.746 

15  58  17.175 

16  5  59.397 
16  7  54.030 

16  16  2.509 
16  21  52.094 
16  22  19.793 
16  28  13.961 
16  30  23.217 

16  35  39.550 
16  38  40.771 
16  51  50.747 
16  57  3.774 

16  58  38.161 

17  9  2.347 
17  18  51.555 
17  37  39.180 
17  29  13.483 
17  37  40.410 

17  41  38.702 
17  44  7.721 
17  53  45.158 

17  57  54  429 

18  6  24.443 

18  12  0.469 
18  14  56.644 
18  19  1.388 
18  28  30.755 
18  82  46.483 

18  45  82.812 
18  47  38.286 
18  50  19.819 

18  59  45.314 

19  10  26.232 


Aii.VMlAti( 


+ 

4- 
+ 

-f- 

+ 
4- 
4- 


+ 
+ 

+ 
+ 
4- 
4- 

4- 
4- 

4- 

4- 

4- 
4- 
4- 
4- 

4- 
4- 
+ 
4- 

4- 

4- 
4- 

4- 


odJ 

- 


Doolinatlon. 


2.735 
2.044 
0.205 
4.037 
2.622 

3.307 
0.244 
2.260 
3.221 
2.267 

0.143 
2.539 
2.951 
2.987 
2.276 

2.485 
3.537 
3.478 
0.135 
3.138 

1.798 
3.669 
0.805 
0.140 
3.298 

6.289 
2.055 
2.835 
2.209 
6.870 

2.784 
3.659 
1.851 
2.782 
0.355 

2.345 
1.081 
1.393 
3.853 
3.586 


-19.428 
4-  3.100 
+  108.564 
4-  3.264 
+  2.082 


4- 
4- 

4- 

4- 


2.214 
3.723 
1.902 
2.755 
3.513 


4- 19  49  26.84 
4-52  25  12.12 
+76  14  32.31 
-60  19  24.71 
+27  85  38.02 

-15  81  44.87 
+74  39  27.84 
+40  52  35.84 

-  8  55  38.57 
+37  48  34.68 

+72  16  18.53 
+27  7  48.05 
+  6  48  51.00 
+  4  50  58.11 
+78  10  19.11 

+27  14  8.08 

-22  16  9.78 

-  19  28  1.27 
+68    8  3.45 

-  8  22  82.67 

+46  36  25.61 
-26  9  25.25 
+61  47  34.66 
+69  2  3.11 
-10  18  57.11 

-68  47  55.35 
+  39  9  27.28 
+  9  34  5.17 
+33  44  52.42 
+82  14  12.18 

+  14  31  56.07 
-24  8  34.16 
+  52  23  34.67 
+ 12  39  4.74 
+68  48  50.64 

+27  47  39.01 
+72  12  31.51 
+51  30  14.27 
—30  25  24.52 
-21     5  19.87 

+86  86  29.65 

-  2  55  48.82 
-89  16  35.10 

-  8  19  40.98 
+38  40  12.92 

+38  13  15.68 
-26  26  49.78 
+75  17  15.85 
+  13  40  56.30 
-19  10    8.39 


AiLVaxlatloD. 


n 


-  18.88 
16.77 
16  05 
15.01 
15.35 

-15.19 
14.75 
14.39 
13.53 
12.80 

- 12.79 
12.32 
11.57 
11.08 
10.89 

-10.62 

10.54 

10.17 

9.50 

9.55 

-  8.76 
8.35 
8.22 

7.78 
7.60 

-  7.29 
7.03 
5.85 
5.40 
5.30 

-  4.38 
8.66 
2.82 
S.90 
1.66 

-  2.33 
1.65 
0.59 

-  0.40 
+  0.57 

+  1.09 
0.64 
1.66 
2.18 
3.15 

+  3.95 
4.08 
4.42 
5.08 

+  6.11 
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MEAN  PLACES  YOU  1877.0.     (Jan.  0-.469,  Washington.) 


star's  Xame. 


*  d  Draconis 

*  T  Draconis 
d  Aquilse 
K  Aquils 

Y  Aquilce 

a  Aquilse  (Altair) 

*  X  Ursffi  Minoris 
^    e  Draconis . 

/9Aqui]{B     . 
r  Aquilse     . 

Of*  Capricomi 

*  K  Cephei     . 
a  Pavonis   . 
n  Capricomi 
6  Deiphini  . 

*  Groombridge  3241 
a  Cygni .... 
/I  Aquarii    .     .     . 

V  Cygni .... 
^       12  Year  Cat.  1879 

61  Cygni  (pr.) 
C  Cygni .     . 
a  Cephei     . 
1  Pegasi 
fi  Aquarii    « 

'    /9  Cephei     . 

f  Aquarii    . 

c  Pegasi 
'  11  Cephei     . 

/I  Capricomi 

•  79  Draconis. 
a  Aquarii  . 
a  Gruis  .  . 
6  Aquarii  . 
K  Aquarii   . 

17  Aquarii    . 
*226  Cephei  (B.) 
C  Pegasi 

*  e  Cephei     . 
X  Aquarii   • 

a  PiB.Aus,(FamalkaiU) 
a  Pegasi  (markah)    . 
^    o  Cephei     •    .     . 
^Piscium  •    .    . 
t  Piscium  •    .    . 

^    ^Cephei     .    .    . 
^      Groombridge  4103 
w  Piscium  .    .    . 


ICagnitade. 

3 
5 

3.4 
5 
3 

1.2 
6.7 

4 

4 
6.5 

3.4 
4.5 

2 

5 

4 

6.7 
2.1 
5.4 

4 
6 

5.6 

3 

3.2 
4.5 

3 

3 

5.4 
2.3 

5 

5 

6.7 

3 

2 

4.5 
5.4 

4.3 
5.6 
3.4 
4.3 
4 

1.2 
2 

6.5 
4.5 
4.5 

3.4 
7 

4 


Bight  Afloenrion. 


E     m      a 

19  12  31.338 
19  17  54.497 
19  19  17.731 
19  30  16.383 
19  40  24.703 

19  44  46.885 
19  47  15.836 
19  48  34.751 
19  49  16.244 

19  58  7.866 

20  11  13.701 
20  12  59.831 
20  15  54.740 
20  20  16.746 
20  27  20.153 

20  30  31.468 

20  37  14.324 

20  46  1.056 

20  52  35.250 

20  53  6.547 

21  1  23.109 
21  7  42.079 
21  15  38,577 
21  16  23.958 
21  25  4.982 

21  27  3.956 
21  31  12.154 
21  38  8.715 
21  40  6.892 
21  46  35.831 

21  51  20.121 

21  59  27.947 

22  0  28.436 
22  10  20.531 
22  18  59.700 

22  29  2.103 
22  30  6.506 
22  35  19.591 
22  45  18.235 
22  46  11.740 

22  50  51.034 

22  58  88.073 

23  13  34.926 
23  21  43.703 
23  33  87.497 

23  34  18.622 
23  48  52.033 
23  52  59.753 


AiuVaitotion.         Declfaayon. 


4- 

+ 


0.032 
1.110 
3.024 
3.230 
2.853 


4-  2.928 
-61.248 

-  0.174 
-f  2.947 
+  2.934 

+  3.332 

-  1.903 
-f  4.791 
+  3.441 
+  2.866 

-  0.212 
+  2.044 
+  3.240 
+  2.234 

-  2.512 

+  2.688 
2.550 
1.437 
2.774 
a  164 

+  0.798 
3.198 
2.948 
0.905 
3.279 

+  0.735 
3.084 
3.811 
3.170 
3.066 

+  3.083 
1.061 
2.988 
2.119 
3.131 

+  3.328 
2.984 
2.439 
3.041 
3.085 

+  2.406 

2.854 

+  3.078 


+67  26  41.99 
+73  7  34.94 
+  2  52  16.74 
-.  7  17  55.73 
+  10  18  54.07 

+  8  32  41.93 
+88  56  9.15 
+69  57  15.27 
+  66  3.95 
+  6  55  56.70 

-.  12  55  27.96 
^77  20  23.14 
-57  7  35.50 
-18  36  47.45 
+  10  58  11.60 

+72  6  53.77 
+44  50  29.57 

-  9  26  35.55 
+40  41  41.28 
+80    5  22.92 

+38  8  44.28 
+29  48  24.17 
+62  3  51.78 
+ 19  16  46.47 

-  6    6  39.39 

+70     1  14.06 

-  8  24  16.66 
+  9  18  43.71 
+70  44  42.05 
- 14    7  45.67 

+73    7  13.15 

-  0  54  59.82 
-47  33  19.60 

-  8  23  41.49 
+  0  45  14.88 

-  0  45  2.68 
+75  85  82.94 
+  10  11  24.88 
+66  33  13.04 

-  8  13  59.96 

-80  16  24.28 
+ 14  82  88.98 
+67  26  17.90 
+  5  42  14.17 
+  4  57  85.85 

+76  66  45.80 
+73  48  32.28 
+  6  10  57ii2 


+  6.31 
6.78 
6.90 
7.72 
8.52 

+  9.23 
9.04 
9.14 
8.73 
9.91 

+  10.88 
11.00 
11.18 
11.49 
12.01 

+  12.22 
12.71 
13.27 
13.73 
13.70 

+  17.52 
14.59 
15.11 
15J25 
15.66 

+  15.71 
15.96 
16.35 
16.51 
16.78 

+ 16.97 
17.34 
17.21 
17.80 
18.14 

+  18.45 
18.56 
18.71 
18.86 
19.07 

+  ia99 
19.32 
19.62 
19.75 
19.48 1 

+20.08 1 
20.00 
+  19.95 
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1 

APPARENT  PLACES  OF 

1 

a  URSiE  MINORIS,  (PoUris,)  FOR  THE  UPPER  TRANSIT 

1 
1 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mmb 

Soter 
Date. 

MeMi 
Solar 

Kean 

SolMT 

Dttto. 

Mean 
Rolar 
Date. 

Aaeen- 
■ioii. 

DedUn*- 

tion 
JVortt. 

M^wM^m 

Bli^t 
■ton. 

D6QliB». 

tlon 
Nwrth. 

A#W^ 

lUght 

Afl06n* 

aton. 

DeoUna- 

tion 
North. 

Ji^mro* 

Blfht 
aioD. 

DecUna. 

tlon 
Jfortt. 

» 

h    in 

1  18 

•^68  39 

h    m 

1  12 

468  39 

h    m 

1  12 

488  39 

h    m 

1  12 

488  39 

0^ 

30.86 

36.6 

1J2 

61.87 

36.9 

1.1 

41.66 

39.0 

1.0 

39.17 

93.1 

1.3 

29.90 

36.8 

9.2 

61.00 

36.8 

9.1 

41.09 

31.7 

9.0 

39.24 

29.8 

U 

28.91 

36.9 

3.2 

60.19 

36.6 

3.1 

40.54 

31.5 

3.0 

89.31 

99.(i 

3.3 

27.99 

37.0 

4.2 

69.49 

36.5 

4.1 

40.11 

31.9 

4.0 

89.35 

99.9 

4.3 

26.95 

37.1 

5.2 

58.69 

36.3 

5.1 

39.71 

30.9 

5.0 

39.87 

91.9 

6.3 

26.01 

37.1 

6.2 

57.98 

36.9 

6.1 

39.31 

30.6 

6.0 

39.36 

91.6 

6.2 

25.11 

37.9 

7.2 

57.26 

36.1 

7.1 

38.91 

30.4 

7.0 

39.33 

91.4 

7.2 

94J95 

37.9 

8.2 

66.51 

36.0 

8.1 

38.49 

30.9 

8X) 

39.98 

21.1 

'     6.2 

23.43 

37.3 

9.2 

55.79 

35.9 

9.1 

38.03 

99.9 

9.0 

39.95 

20.8 

9.2 

29.63 

37.3 

10.9 

54.90 

35.8 

10.1 

37.54 

99.7 

10.0 

39.96 

20.4 

10.9 

21.83 

37.4 

11.9 

54.05 

35.7 

11.1 

37.04 

99.4 

11.0 

89.33 

90.1 

11.2 

21.01 

37.4 

19.9 

53.16 

35.5 

12.1 

36.59 

99.1 

19.0 

39.46 

19.7 

12.2 

20.15 

37.5 

13.1 

69.98 

35.3 

13.1 

36.09 

98.9 

13.0 

39.66 

19.4  1 

13.2 

19.23 

87.5 

14.1 

51.44 

35.1 

14.1 

35.57 

98.5 

14.0 

39.99 

19.1  1 

14.2 

18.27 

37.6 

15.1 

50.64 

34.9 

15.1 

35.19 

98  J2 

15.0 

33.99 

lae 

15.9 

17.27 

37.6 

16.1 

49.89 

34.7 

16.1 

34.88 

27.9 

16.0 

33.54 

18.5 

1 

16J9 

16.95 

37.6 

17.1 

49.20 

34.5 

17.1 

34.64 

97.6 

17.0 

33.85 

18.2 

17.2 

15.93 

37.6 

18.1 

48.58 

34.3 

18.1 

34.46 

97.3 

18.0 

34.13 

18.0 

18.2 

14.94 

37.6 

19.1 

48.00 

34.1 

19.1 

34.98 

97.0 

19.0 

34.39 

17.7 

19.2 

13.98 

37.5 

90.1 

47.43 

33.9 

20a 

34.19 

96.7 

20.0 

84.61 

17.5 

90.9 

19.38 

37.5 

91.1 

46.85 

33.7 

21.0 

33.94 

96.4 

91.0 

34.81 

17.9 

91.9 

11.53 

37.4 

92.1 

46.95 

33.5 

29.0 

33.74 

96.9 

99.0 

36.01 

16.9  , 

92.9 

10.73 

37.4 

93.1 

45.69 

33.4 

93.0 

33.51 

95.9 

93.0 

35.93 

16.6  ' 

93.9 

9.95 

37.4 

24.1 

44.95 

33.2 

94.0 

33.95 

95.6 

94.0 

35.49 

16.9 

91.9 

9.17 

37.3 

25.1 

44.95 

33.0 

95.0 

39.98 

95.4 

95.0 

35.81 

16.0 

95.9 

8.37 

37.3 

96.1 

43.53 

39.8 

26.0 

39.72 

25.1 

95.9 

36.19 

15.7 

9B.9 

7.52 

37.3 

97.1 

49.89 

39.5 

27.0 

39.48 

24.7 

96.9 

36.64 

15.4 

97.9 

6.63 

37.3 

96.1 

49.16 

39.3 

26.0 

39.99 

24.4 

97.9 

37.14 

l&l 

98.9 

5.70 

37.2 

99.1 

41.56 

39.0 

29.0 

39.17 

94.1 

96.9 

37.66 

14.8 

9.9 

4.73 

37.9 

30.1 

41.09 

31.7 

30.0 

39.19 

93.7 

99.9 

38.19 

14.6 

30.9 

3.76 

37.1 

31.1 

40.54 

31.5 

31.0 

39.13 

93.4 

30.9 

38.70 

14.4 

31.9 

2.80 

37.0 

39.1 

40.11 

31.9 

39.0 

39.17 

93.1 

31.9 

38.18 

14.1 

2M 
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APPARENT  PLACES  OF  a  VK&JE  MINORIS,  {PoUris,}  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


1 

MAY. 

JUNE. 

JULY. 

• 
AUGUST. 

Mean 
Sobv 
Date. 

MAaa 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Rifi^t 
ABoen* 

SiODL 

Declin»- 

tion 
North. 

Right 

Ascen- 

aIod. 

Declina- 

tion 
North, 

Ri^t 

Ascen- 

sion. 

Declina- 
tion 
North 

Right 

Ascen- 

flloo. 

DcduM- 

Uon 
North 

• 

h    ni 

1  12 

+88  39 

• 

h    m 

1  18 

+88.39 

h    m 

I  13 

+88  39 

h    m 

1  18 

+68  39 

1.9 

39.18 

II 
14.1 

1.8 

50.41 

II 
8.1 

1.8 

96.96 

6.7 

1.7 

55.11 

10.3 

9.9 

39.69 

13.9 

9.8 

60.19 

8.0 

9.8 

97.19 

6.7 

9.7 

56.00 

10.5 

3.9 

40.04 

13.7 

3.8 

60.87 

7.8 

3.8 

98.17 

6.7 

3.7 

57.06 

10.8 

4.9 

40.44 

13.5 

4.8 

61.66 

7.7 

4.8 

99.90 

6.7 

4.7 

57.99 

II.O 

§.9 

40.84 

13.2 

5.8 

69.51 

7.6 

5.8 

30.96 

6.8 

5.7 

58.87 

11.3 

6.9 

41.97 

19.9 

6.8 

63.49 

7.4 

6.8 

31.39 

.     6.9 

6.7 

69.69 

11.5 

7.9 

41.74 

19.6 

7.8 

64.38 

7.3 

7.7 

39.37 

7.0 

7.7 

60.46 

11.8 

8.9 

49.97 

19.4 

8.8 

65.36 

7.9 

8.7 

33.38 

7.1 

8.7 

61.19 

19.0 

9.9 

49.87 

19.1 

9.8 

66.34 

7.1 

9.7 

34.34 

7.9 

9.7 

61.90 

19.3 

10.9 

43.53 

11.6 

10.8 

67.31 

7.1 

10.7 

35.95 

7.3 

10.7 

68.69 

19.5 

11.9 

44.93 

11.6 

11.8 

68.94 

7.1 

11.7 

36.11 

7.4 

11.7 

63.37 

19.7 

19.9 

44.06 

11.4 

19.8 

69.11 

7.0 

19,7 

36.95 

7.6 

19.7 

64.16 

19i) 

18<9 

45.67 

11.9 

13.8 

69.95 

7.0 

13.7 

37.79 

7.6 

13.6 

v4.iftl 

13.1 

14.9 

46.37 

11.0 

14.8 

70.76 

7.0 

14.7 

38.64 

7.7 

14.6 

65.85 

13.4 

16.9 

47.04 

10.9 

15.8 

71.56 

6.9 

15.7 

39.54 

7.8 

15.6 

66.79 

13.6 

16.9 

47.67 

10.7 

16.8 

79.37 

6.9 

16.7 

40.49 

7.9 

16.6 

67.69 

13.9 

17.9 

48.97 

10.5 

17.8 

73.91 

6.8 

17.7 

41.48 

8.0 

17.6 

68.44 

14.1 

18.9 

48.85 

10.4 

18.8 

74.11 

6.7 

18.7 

49.50 

8.1 

18.6 

60.94 

14.4 

19.9 

49.44 

10.9 

10.8 

76.07 

6.7 

19.7 

43.53 

&J2 

19.6 

60.99 

14.8 

90.9 

60.06 

10.0 

90.8 

76.07 

6.6 

90.7 

44.56 

8.4 

90.6 

70.68 

15.1 

91.9 

60.79 

9.8 

91.8 

77.09 

6.6 

91.7 

45.55 

8.5 

91.6 

71.39 

15.3 

99.9 

61.44 

9.6 

99.8 

78.19 

6.5 

99.7 

46.50 

8.7 

99.6 

71.99 

15^6 

8S.9 

59.91 

9.4 

93.8 

79.14 

6.6 

93.7 

47.40 

8.9 

93.6 

79.50 

16l9 

M.9 

68.04 

9.9 

94.8 

80.14 

6.6 

94.7 

48.95 

9.1 

94.6 

73.10 

1&2 

98.9 

6330 

9.0 

96.8 

81.10 

6.6 

95.7 

49.06 

9.9 

96.6 

73.73 

1&4 

96.9 

54.77 

8.8 

96.8 

89.01 

6.6 

96.7 

49.85 

9.4 

96.6 

74.40 

16.7 

97.9 

66.63 

8,7 

27.8 

89.87 

6.7 

97.7 

50.64 

9.6 

97.6 

76.19 

17.0 

98.9 

66.46 

8.6 

98.8 

83.71 

6,7 

98.7 

51.45 

9.7 

98.6 

76  87 

174 

99»9 

67.96 

8.5 

99.8 

84.54 

6.7 

99.7 

59.30 

9.9 

99.6 

76.63 

17.6 

30.9 

68.00 

8.4 

30.8 

85.38 

6.7 

30.7 

53.90 

10.0 

30.6 

77.38 

17.9 

31^ 

68.71 

as 

31.8 

86.96 

6.7 

31.7 

54.14 

10.9 

31.6 

7&10 

1&3 

aai8 

69.41 

8.1 

39.8 

87.19 

6.7 

39.7 

55.11 

10.3 

39.6 

78.77 

1     lae 
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AFPA&SNT  PUkCEB  OF  . 

a  URSiE  MlKOBi8»  (PcUtis,)  FOR  TUE  UPPER  TRANSIT 

1 

• 

AT  WASHINGTON. 

1 

i 

1 

1 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mew 

Solar 

SoUr 
Dito. 

Mean 
Solar 
Date. 

MOHD 

Solar 
Dato. 

■Uw. 

BecUiuip 

tion 
NortlL 

don. 

Dedina- 

tion 
KartlL 

Avoan* 
aSoB. 

Declina- 
tion 
NartlL 

tUm. 

Deelina- 
tion     ; 
JITortt. 

114 

-^39 

h    m 

1  14 

488  39 

h    m 

1  14 

488  39 

k    m 

1  13 

O        t  i 

488  39< 

1.6 

18.77 

It 
18.6 

1.5 

31.86 

99.4 

M 

39JMI 

1/ 
41.3 

1.3 

80.39 

51.1  { 

9.6 

19.58 

18.9 

9.5 

39.01 

99.8 

9.4 

39JI8 

41.5 

9.3 

79.87 

51.4 

3.6 

19.93 

19.3 

3.5 

39.14 

30.2 

ZA 

39.00 

41.9 

3.3 

79.35 

51.6 

4.6 

90.43 

19.7 

4.5 

39J»' 

30.6 

iA 

81.93 

49.3 

4.3 

78.81 

51.9 

1 

&6 

90.90 

90.0 

5.5 

39.41 

30.9 

5.4 

31.78 

49.7 

5.3 

78.94 

1 
59.2  ' 

6.6 

91.36 

90.3 

6.5 

• 

39.69 

31.3 

6.4 

31.69 

43.0 

6.3 

77.69 

59.5  . 

7.6 

91.84 

90.7 

7.6 

39.89 

31.6 

7.4 

31.44 

43.4 

7.3 

76.94 

69.7 

HS 

39.35 

91.0 

.8.5 

33.07 

39.0 

8.4 

31  ja 

43.7 

a3 

76.19 

59.9 

9S 

93.90 

91.3 

9.5 

33.39 

39.4 

9.4 

30.94 

44.1 

9.3 

75.40 

63.1 

iOS 

93.48 

91.6 

10.5 

33.55 

39.7 

10.4 

30.60 

44.5 

10.3 

74.58 

53.4 

HS 

94.08 

91.9 

11.5 

33.75 

33.1 

11.4 

30.18 

44.9 

11.3 

73.76 

53.6 

t«j6 

94.66 

9«.3 

19.5 

33.90 

33.6 

19.4 

99.79 

45.2 

19.3 

79J6 

1 

Its 

95JK 

99.6 

13.5 

33.99 

34.0 

13.4 

99.94 

45.6 

13.3 

79.19 

1 

54.1 

14iS 

35J90 

33.0 

14.5 

34.01 

34.4 

14.4 

98.77 

45.9 

14.3 

71.46 

54.3 

IM 

96Ji9 

93.4 

15.5 

33JI8 

34.8 

15.4 

98.39 

46.9 

15.3 

70.77 

54.5 

16^ 

96.79 

93.6 

16.5 

33.91 

35.9 

16.4 

97.90 

46.5 

16.3 

TOai 

54.7 

17j6 

97.09 

94.9 

17.5 

33.83 

35.6 

17.4 

97.59 

46.8 

17.3 

69.46 

54.9  ! 

18^ 

97.49 

94.5 

ISA 

33.75 

35.9 

18.4 

97.17 

47.1 

18.3 

68.78 

65.1 

19.5 

97.79 

94.9 

19.5 

33.71 

36.3 

19.4 

96.84 

47.4 

19.3 

68.06 

55.3 

90.6 

9BL91 

95J8 

90.5 

33.70 

35.6 

90.4 

96.50 

47.7 

90.3 

67.29 

55.5  , 

9U5 

98.39 

93.6 

91.5 

33.73 

36.9 

91.4 

96.13 

48.1 

91.3 

66.47 

55.7. 

».5 

98.66 

95.9 

99.5 

33.79 

37.4 

99.4 

95.70 

48.4 

93.3 

65.60 

5SJ) 

93.6 

99.06 

95.3 

93.5 

33.85 

37.7 

23.4 

95.91 

48.8 

93.3 

64  J» 

66.1  ' 

94.6 

99.48 

95.6 

94.5 

33.88 

38.1 

94.4 

94.66 

49.1 

94.3 

63.75 

66.3 

9U 

99JI9 

96w9 

95.4 

33.88 

38.5 

95.4 

94.06 

49J6 

95.3 

69.89 

66.4 

95.5 

30.36 

97.3 

96.4 

33.89 

38.9 

96.4 

93.49 

49.8 

96.3 

61.99 

66.5 

<  97.5 

30.78 

97.7 

97.4 

33.70 

39.4 

97.4 

9i.77 

50.1 

97.3 

61.06 

66.6 

ms 

31.14 

98a 

98.4 

33Jtt 

39.8 

98.4 

99.13 

60.3 

98.3 

60J94 

56.7  1 

ns 

31.44 

98.6 

99.4 

93J» 

40J9 

99.4 

91.51 

60.6 

99.3 

69.46 

SRM 

95.5 

31.68 

99U) 

30.4 

33.09 

40.6 

30.4 

90.93 

60.9 

30.3 

58.71 

57.0  ' 

51.5 

31.86 

99.4 

81.4 

39.75 

40.9 

31.3 

90.39 

51.1 

31.3 

57.96 

57.1 

9U 

39.01 

99.8 

39.4 

39.50 

41.3 

39.3 

19.87 

51.4 

32.3 

57.18 

57.9 

<  1  \  t 
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APPARENT  PLACES  OF  51  CEPHEl 

[,  (fle»., 

)  FOR  THE  UPPER  TRANSIT 

1 

AT  WASHINGTON. 

1 
1 

JANUARY. 

FEBRUARY. 

MARCH. 

• 

1 
1 

APRIL. 

Mean 
Solar 

Mean 
8o1ar 
Date. 

Mean 

SoUtf 

Ijtaite. 

Iffeaa 
Solar 
Dale. 

A^OTWa' 

Amoii- 

SiOD. 

tion 

North, 

A^lVW* 

Bight 

Afloen- 

aIod. 

DeoUn*- 

tion 
JTortfc. 

^^^•■iw** 

Bight 

Aaoon- 

aion. 

Dedfna- 

tion 
JTortik. 

aian. 

DeoilBa. 

tion 
jrortt. 

h    m 

642 

O          1 

+87  14 

h    m 

642 

O          1 

+87  14 

h    m 

642 

O         1 

+67  14 

h    tn 

648 

O         1 

+87  14 

0.5 

48.37 

4.5 

1.4 

47.18 

14.5 

1.3 

39.41 

90.9 

1.9 

96.76 

1* 
93.0 

1.5 

48.59 

4.9 

9.4 

46.95 

14.8 

9.3 

39UX) 

91.1 

9.9 

96.36 

93.0 

2.5 

48.69 

5.9 

3.4 

46.79 

15.1 

3.3 

38.50 

91.9 

8.9 

96.98 

99.9 

3.5 

4&69 

5.6 

4.4 

46.49 

15.3 

4.3 

38.19 

91.3 

4.9 

96.61 

99.9' 

4.5 

48.74 

5.9 

5.4 

46.97 

15.5 

5.3 

37.81 

91.4 

5.9 

95.95 

99.8 

5.5 

48.76 

6.9 

6.4 

46.07 

15.8 

6.3 

37.46 

.91.5 

6.9 

94.88 

99.8 

6.5 

48.76 

6.5 

7.4 

45.88 

16.0 

7.3 

37.19 

91.6 

7.9 

94.48 

99.8 

7.5 

48.77' 

6.8 

a4 

45.69 

16.3 

8.3 

36.78 

91.7 

8.9 

94.06 

99.8 

8.5 

48.79 

7.1 

9.4 

45.50 

16.5 

9.3 

36.43 

91.9 

9.9 

98.68 

99.7 

0.5 

48.89 

7.4 

10.4 

45.30 

16.8 

10.3 

36.07 

99.0 

10J3 

98.19 

99.7 

10.5 

48.86 

7.7 

11.4 

45.07 

17.1 

11.3 

35.69 

99J3 

11.9 

99.74 

99.6 

11.5 

48.91 

&0 

19.4 

44.89 

17.4 

19.3 

35.98 

99.3 

19.9 

99.80 

99.5 

19.5 

48.96 

8.3 

13.4 

44.53 

17.7 

13.3 

34.63 

99.4 

18J3 

91.87 

99.4 

13.5 

49.00 

8.6 

14.4 

44.91 

17.9 

14.3 

34.36 

99.5 

14.9 

91.46 

99.3 

14.5 

49.09 

9.0 

15.4 

43.87 

18.9 

15.3 

33.89 

99.6 

16.9 

91.07 

99.1 

15.5 

49.01 

9.3 

16.4 

43.53 

ia4 

16.3 

33.43 

99.7 

16.9 

90.71 

99.0 

16.4 

48.96 

9.7 

17.4 

43.19 

18.6 

17.3 

39.98 

»7 

17.9 

90.86 

91.9 

17.4 

4ae8 

10.0 

ia4 

49.86 

18.6 

18.3 

39.65 

99.8 

ia9 

90.09 

91.7 

]a4 

48.78 

10.4 

19.4 

49.56 

ia9 

19.3 

39.16 

99.8 

19.9 

19.68^ 

91.6 

19.4 

48.66 

10.7 

90.4 

49J97 

19.1 

99.3 

81.79 

99.8 

99.9 

19.36 

91.5 

1 

90.4 

48.53 

11.0 

91.4 

49.01 

19.3 

91.3 

31.43 

99.8 

91.9 

19.01 

1 

91.3; 

91.4 

48.41 

11.3 

99.3 

41.75 

19.5 

99.3 

31.07 

99.9 

99.9 

ia65 

9U| 

99.4 

48.81 

1]«5 

93.3 

41.49 

19.7 

93.3 

30.70 

99.9 

93.9 

ia97 

91.1 

93.4 

48.99 

11.8 

94.3 

41.99 

19.9 

94.3 

80.39 

93.0 

94.9 

17.87 

91.0 

94.4 

48.16 

19.1 

95.3 

40.91 

90.1 

95.3 

^.9» 

93.1 

96.9 

17.46 

99.6 

95.4 

4aii 

19.3 

96.3 

40.57 

90.3 

96.3 

99.50 

93.1 

96.9 

17.06 

90.6 

96.4 

48.05 

19.6 

97.3 

40.90 

90.5 

97.3 

99.06 

93J8 

97.9 

16.67 

90.5 

97.4 

47.98 

13^ 

98.3 

39.81 

90.7 

98.3 

98.68 

93J9 

98.9 

HUll 

90.3 

98.4 

47.89 

13.3 

99.3 

39.41 

90.0 

99.3 

98.11 

93.9 

99.9 

15.98 

90.1 

99.4 

47.76 

13.6 

30.3 

39.00 

91.1 

30.3 

97.64 

93.1 

30.9 

15.67 

19.9, 

30.4 

47.60 

13.9 

31.3 

38.59 

91J2 

31.9 

97.19 

93.1 

31.9 

15.89 

19.6, 

3M 

47.40 

14.9 

39.3 

38.19 

91.3 

39.9 

96.76 

93.0 

39J2 

16.19 

19^4! 
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APPARENT  PLACES  OP  61  CEPHEI,  {Hev., 

,)  FOR  THE  UPPER  TRANSIT 

1 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 

.  Sdlar 
1  ItelA. 

Mean 
Solar 
Data. 

Mean 
Solar 
Dttfee. 

Mean 
Solar 
Sateu 

1 

1 

Bighi 

BkML 

DecliiiA- 

tion 
North. 

A'lVW* 

Right 
nUm. 

DeoUmi- 

Uon 
North. 

^^^wK^f%0m 

Sight 

Aaoen. 

■ion. 

0eoUna> 

tion 
North. 

A'OTw^M 

Aaoen* 

■ion. 

DeeUna. 

tion 
Notik. 

1 

h    m 

642 

4«7  14 

h    m 

642 

o        / 

+87  14 

h    m 

642 

O         1 

4«7  13 

h    m 

642 

+«7  13 

1.9 

15.39 

19.6 

1.1 

• 

as9 

19.9 

1.0 

a44 

69.9 

1.9 

lass 

H 

9.9 

16.19 

19.4 

9.1 

8.40 

11.9 

ao 

8.50 

69.6 

9.9 

ia94 

53.0 

3.9 

14.86 

19.9 

•3.1 

8.96 

11.7 

3.0 

8.57 

69.3 

3.9 

16.99 

6a7 

4.9 

14.6B 

19.1 

4.1 

an 

11.4 

4.0 

a65 

6ao 

4.9 

16.73 

5a5 

5i2 

14.98 

18.9 

5.1 

7.96 

11.1 

5.0 

8.76 

61.6 

5.9 

17.15 

69.9 

.     6.1 

13.96 

ia8 

6.1 

7.89 

10.8 

6.0 

8J»1 

61.8 

6.9 

17.57 

69.0 

7.1 

13.61 

18.6 

7.1 

7.70 

10.5 

7.0 

9.09 

60.9 

7.9 

17.98 

51.7 

•   ai 

13.96 

18.4 

ai 

7.69 

10.1 

ao 

9.30 

60.6 

a9 

ia37 

51.5 

9.1 

19.98 

18.9 

9.1 

7.67 

9.8 

ao 

9.53 

60.3 

9.9 

18.74 

51.3 

10.1 

19.61 

18.0 

10.1 

7.66 

9.4 

10.0 

9.77 

60.0 

10.9 

19.09 

51.1 

11.1 

19.31 

17.7 

11.1 

7.57 

9.1 

11.0 

10.00 

59.7 

11.9 

19.43 

50.9 

19.1 

19.04 

17.4 

19.0 

7.59 

as 

lao 

10.93 

59.4 

ia9 

19.78 

60.6 

13.1 

11.81 

17.1 

13.0 

7.69 

8.5 

13.0 

10.44 

60.1 

13.9 

90.14 

50.4 

U.l 

11.61 

16.8 

14.0 

7.66 

8.9 

14.0 

10.63 

58.9 

14.9 

90.69 

50.1 

1   lft.1 

11.43 

laa 

15.0 

7.68 

7.9 

15.0 

10.80 

5a6 

15.9 

90.93 

49.8 

1   10.1 

1 

IIJW 

16.4 

16.0 

7.67 

7.6 

lao 

10.97 

5a3 

16.9 

91.36 

49.6 

1   17.1 

11.08 

ia9 

17.0 

7.64 

7.3 

17.0 

11.15 

58.0 

17.9 

91.61 

49.3 

18.1 

10.89 

lao 

lao 

7.61 

7.0 

17.9 

11.35 

57.6 

ia9 

9a98 

4ai 

19.1 

10.69 

15.8 

19.0 

7.58 

6.7 

ia9 

11.57 

57.3 

19.9 

9a76 

4a9 

90.1 

10.47 

lao 

90.0 

7.66 

6.4 

lao 

11.83 

57.0 

90.9 

9a98 

4a7 

91.1 

10J» 

15^ 

91.0 

7.66 

6.1 

90.9 

laii 

56.6 

91.9 

9a69 

4a6 

99L1 

9M 

l&l 

99.0 

7.50 

a7 

91.9 

ia49 

5a3 

9a9 

94.13 

4a4 

93.1 

9.76 

14.8 

93.0 

7.66 

as 

9a9 

ia74 

sao 

93.8 

94.54 

4a9 

94.1 

1 

9.64 

14.5 

94.0 

7.75 

ao 

9a9 

13.06 

5&8 

94.8 

94.93 

4ai 

I 

:  S&i 

9.34 

14.9 

95.0 

7.86 

4.7 

94.0 

13.37 

5a5 

9a8 

9a33 

47.9 

96.1 

9.16 

13.9 

96.0 

7.98 

4.4 

9a9 

13.67 

6a3 

9a8 

9a74 

47.7 

9r.i 

9.09 

ia6 

97.0 

8.10 

4.1 

9a9 

13.95 

5ao 

97.8 

9ai6 

47.5 

i  96.1 

1 

&01 

13.3 

9ao 

a9i 

3.8 

97.9 

14.90 

54.8 

9a8 

96.60 

47.3 

1 

69.1 

8.89 

lao 

99.0 

a3i 

3.5 

9a9 

14.45 

54.5 

99.8 

97.08 

47.0, 

1  30.1 

aTS 

ia7 

30.0 

a38 

3.9 

99.9 

14.70 

54.3 

30.8 

97.69 

46.8 

31.1 

a68 

19.4 

31.0 

8.44 

ao 

30.9 

14.97 

54.0 

3K8 

9ai3 

4a6 

'  31L1 

afi9 

19.9 

39.0 

SM 

ao 

31.9 

ia96 

5a7 

3a8 

9a68 

46.5 

S68 
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AFPAJEUBMT  PLACES  OF  51 

CEPHEJ 

[,  {Met,, 

)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

1 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER.  \ 

Mean 
Rolar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Data. 

( 

Ascen- 
sion. 

Declina- 
tion 
North, 

Aaoen. 
uon. 

Declina- 
tion 
North. 

Right 

Aaoen- 

siott. 

Declina- 
tion 
North. 

Bight 
aion. 

DecUna. 

tion 
Nwtk. 

h    m 

6  42 

+87  13 

h    m 

642 

+87  13 

643 

+87  13 

h    m 
643 

-f87  13 

1.8 

86.68 

» 
46.5 

1.7 

44.47 

43.5 

1.7 

0.98 

45.0 

1.6 

14.00 

50.5 

3.8 

89;88 

46.3 

8.7. 

45.03 

43.5 

2.7 

1.43 

45.1 

8.6 

14.33 

60.7 

3.8 

89.75 

46.3 

3.7 

45.56 

43.5 

3.7 

1.88 

•  4M 

3.6 

14.67 

50.9 

4.8 

30JI7 

46.0 

4.7 

46.07 

43.6 

4.6 

2.34 

45.3 

4.6 

15.04 

61.1  , 

5.8 

30.78 

45.9 

5.7 

46.58 

43.6 

5.6 

2.88 

45.4 

5.6 

15.41 

51.4! 

6.8 

3!J» 

45.8 

•  6.7 

47.06 

43.5 

6.6 

3.32 

45.5 

6.6 

16.78 

51.6* 

7.8 

31Jri 

45.7 

7.7 

47.58 

43.5 

7.6 

3.84 

45.6 

7.6 

16.14 

51.9 

8.8 

38.17 

45.6 

8.7 

48.10 

43.5 

8.6 

4.37 

45.7 

8.6 

16.48 

sail 

9.8 

38.63 

45.4 

9.7 

48.64 

43.4 

9.6 

4.90 

45.9 

9.5 

16.79 

48.5 

10.8 

33.10 

45.8 

10.7 

49.21 

43.4 

10.6 

5.41 

46.1 

10.5 

17.07 

58.8 

11.8 

33.60 

45.1 

11.7 

49.79 

43.4 

11.6 

5.90 

46.8 

11.6 

17.38 

53.1  , 

123 

34.18 

45.0 

18.7 

50.38 

43.4 

12.6 

6.36 

46.5 

18.5 

17.54 

53.4 
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APPAB£NT  PLACES  OF  6  VU&M  MINUEIE 

• 

1,  FOR  THE  UPPER  TRANSIT 
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APPARENT  PLACES  OF  6  URSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

• 

AT  WASHINGTON. 
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AFPAE£NT  PLACES  OF  d  URSiE  MINOEI8 

I,  FOR  THE  UPPER  TRANSIT 
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96.95 

38.9 

39.1 

17.51 

30.9 

39.0 

13.85 

91.3 
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FIXED  8TARS,  1^7T. 


APPARENT  PLACES  OF  X  VRBJE  Bf INORI&,  FOR  THE  UPPER  TRANSIT 

i 

« 

AT  WASHINGTON. 

1 
1 

• 

JANUARY. 

FEBRUARY. 

MARCH. 

1 
APRir. 

Solar 
D»te. 

Mean 
Solar 
Date. 

Mean 
8olar 
Date. 

Mean 
Bolar 

« 

^L^OTV^^a 

Rfglit 

AB66Q* 

sion. 

DeoUna- 

tion 
North, 

«k^fln^/a 

Right 
Ascen- 
sion. 

Declina- 
tion 
Xorth, 

^L^WBV%M 

Right 
Ascen- 
sion. 

Peolina- 

Umi 
North, 

Ji^i^Mp* 

Bight 

Ascen- 
sion. 

Dedina- 

tion 
North. 

19  45 

+88  55 

• 

li     m 

19  45 

4^8  55 

h    ni 

19  45 

468  55 

h    in 

19  4& 

4^8  55 

1.1 

4^.43 

68.4 

I.O 

39.84 

58.5 

1.9 

54.99 

u 

50.4 

1.8 

94.41 

1 
419 

».l 

44.81 

68.1 

9.0 

40.14 

58.9 

9.9 

55.19 

50.1 

9.8 

95.47 

45.9 

3.1 

44.98 

67.7 

3.0 

40.48 

57.8 

3.9 

66.10 

49.9 

3.8 

96.49 

45.8 

4.0 

43.89 

67.4 

4.0 

40.84 

57.5 

4.9 

56.99 

49.8 

4.-8 

tfAB 

45.8 

5.0 

43.43 

67.1 

5.0 

41.19 

57.3 

5.9 

57.83 

49.6 

5.8 

98.47 

45.8 

6.0 

43.10 

66.7 

6.0 

41.59 

57.0 

6.9 

58.63 

49.4 

6.8 

99.47 

45.7 

7.0 

49.81 

66.4 

7.0 

41.89 

56.7 

7.9 

^.40 

49.9 

7.8 

30.51 

45.6 

8.0 

49.53 

66.9 

8.0 

49.09 

56.5 

8.9 

60.15 

49.0 

8.8 

31.61 

45.6. 

9.0 

49.94 

65.9 

8.9 

49.35 

56.9 

9.9 

60.99 

48.8 

9.8 

39.77 

45.5 

10.0 

41.99 

65.6 

9.1> 

49.69 

55.9 

10.9 

61.74 

48.6 

10.8 

33.98 

45.5 

11.0 

41.57 

65.3 

10.9 

49.99 

55.6 

11.9 

69.69 

48.4 

11.8 

35.91 

45.5 

12.0 

41.90 

65.0 

11.9 

43.97 

55.9 

19.9 

63.56 

48.9 

19.8 

36.44 

45.5 

13.0 

40.89 

64.7 

19.9 

43.69 

54.9 

13.9 

64.56 

48.0 

13.8 

37.65 

45.5 

14.0 

40.4» 

64.4 

13.9 

44.18 

54.6 

14.8 

65.61 

47.8 

14.8 

38.89 

45.6 

15.0 

40.14 

64.0 

14.9 

44.75 

54.9 

15.8 

66.70 

47.6 

15.8 

39.99 

45.7 

16.0 

•JSt.cKI 

6:1.7 

15.9 

45.38 

53.9 

16.8 

67.80 

47.5 

16.8 

46.96 

45.7 

17.0 

39.79 

63.3 

16.9 

46.04 

53.7 

17.8 

68.87 

47.3 

17.8 

41.96 

45.8 

18.0 

39.63 

63.0 

17.9 

46.69 

53.4 

18.8 

69.89 

47.9. 

18.8 

49.90 

45.8 

19.0 

39.60 

69.6 

18.9 

47.33 

53.9 

19.8 

70.87 

47.1 

19.8 

43.84 

45.9 

90.0 

39.69 

69.3 

19.9 

47.93 

59.9 

90.8 

71.80 

•47.0 

90.8 

44.79 

45.9 

91.0 

39.67 

69.0 

90.9 

48.48 

59.7 

91.8 

79.70 

46.9 

91.8 

45.79 

45.9 

92.0 

39.79 

61.7 

91.9 

49.00 

59.5 

99.8 

73.68 

46.8 

99.7 

46.86 

45.9 

93.0 

39.75 

61.4 

99.9 

49.50 

59.9 

93.8 

74.46 

46.7 

93.7 

46.98 

46.0, 

94.0 

39.73 

61.1 

93.9 

50.01 

59.0 

94.8 

75.39 

46.6 

94.7 

49.13 

46.1 

95.0 

39.67 

60.8 

94.9 

50.55 

51.7 

95.8 

76.38 

46.4 

95.7 

50.30 

46.1 

96.0 

39.68 

60.5 

95.9 

51.15 

51.4 

96.8 

77.44 

46.3 

96.7 

51.47 

46.9 

97.0 

39.49 

60.9 

96.9 

51.84 

51.1 

97.8 

78.57 

46.9 

97.7 

59.69 

46.4 

98.0 

39.49 

59.9 

97.9 

59.60 

50.6 

98.8 

79.74 

46.1 

98.7 

53.79 

46.5 

1 

;  99.0 

39.41 

59.5 

98.9 

53.49 

50.6 

99.8 

80.93 

46.0 

99.7 

54.76 

46.6 

i  30.0 

39.47 

59.9 

99.9 

54.99 

50.4 

30.8 

89.19 

45.9 

30.7 

55.74 

46*8 

31.0 

39.61 

58.8 

30.9 

55.19 

50.1 

31.8 

83.99 

45.9 

31.7 

56.67 

46.9 

39.0 

39.84 

58.5 

31.9 

66.10 

49.9 

39.8 

84.41 

45.9 

39.7 

67.57 

47.0 

FIXED  STARS,  1877. 
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APPARENT  PLACES  OF  X  UR8i£  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


1 

MAY. 

JUNE. 

JULY. 

AUGUST. 

ICeui 
SoUr 

HAan 
Rolar 
Date. 

Mean 
Solar 
Data. 

Mean 
8olar 
Date. 

A^WW^« 

Rlglit 

Aaeen* 

•km. 

Declina- 
tion 
North. 

A'IMW* 

KIght 

Anoen' 

aion. 

Declina- 
tion 
North. 

A-ravvw?* 

Right 

Asoen- 

sion. 

Declina- 
tion 
North, 

^^w9m0%Mt 

Right 

Aaoen- 

sion. 

Declina. 

tion 
North, 

h    m 
19  46 

+88  55 

b     m 

19  47 

-1-88  55 

h    m 

19  47 

+88  56 

h    m 

19  47 

+88  56 

1.7 

• 
56.67 

46.9 

1.6 

99.33 

53.0 

1.6 

39.93 

9.1 

1.6 

26.16 

19!6 

a.7 

67.57 

47.0 

2.6 

99.95 

53.2 

9.6 

33.19 

9.4 

2.5 

25.67 

13.0 

3,7 

58.46 

47.9 

3.6 

93.60 

53.5 

3.5 

33.29 

9.8 

3.5 

95.10 

13.4 

4.7 

69.38 

47.3 

4.6 

94.98 

5.3.7 

4.5 

33.49 

3.1 

4.5 

94.46 

13.7 

6.7 

60.34 

47.4 

5.6 

94.97 

54.0 

5.5 

33.49 

3.6 

5.6 

93.74 

14.1 

6.7 

61.35 

47.5 

6.6 

25.65 

54.3 

6.5 

33.49 

3.8 

6.5 

99.99 

14.4 

7.7 

69.39 

47.6 
47.7 

7.6 

96.99 

54.G 

7.5 

33.41 

4.9 

7.5 

99.29 

14.7 

a7 

63.46 

8.6 

96.85 

54.9 

8.5 

33.96 

4.6 

8.5 

91.47 

15.0 

9.7 

64.54 

47.9 

9.6 

97.33 

55.2 

9.5 

33.05 

6.0 

9.4 

90.76 

15.3 

10.7 

65.60 

48.1 

10.6 

27.73 

55.5 

10.5 

39.80 

5.3 

10.4 

90.09 

15.6 

11.7 

66.61 

48.3 

11.6 

28.07 

55.8 

11.5 

39.55 

5.6 

11.4 

19.46 

15.8 

l«.7 

67.65 

4&5 

19.6 

28.36 

56.2 

12.5 

39.33 

6.9 

12.4 

18.86 

16.1 

13.7 

68.41 

48.7 

13.6 

28.63 

66.5 

13.5 

39.14 

6.9 

13.4 

18.95 

16.4 

14.7 

69.91 

48.9 

14.6 

28.91 

56.7 

14.6 

39.00 

6.5 

14.4 

17.61 

16.8 

15.7 

69.96 

49.1 

15.6 

29.23 

67.0 

15.5 

31.89 

6.9 

15.4 

16.93 

17.1 

16.7 

70.67 

49.3 

16.6 

29.59 

57.3 

16.5 

31.79 

7.9 

16.4 

16.19 

17.5 

17.7 

71.38 

49.5 

17.6 

29.96 

57.6 

17.5 

31.68 

7.6 

17.4 

15.38 

17.8 

18.7 

79.11 

49.7 

18.6 

30.39 

57.8 

18.5 

31.53 

7,9 

18.4 

14.51 

18.1 

19.7 

79.89 

49.9 

19.6 

30.81 

58.1 

19.5 

31.39 

8.3 

19.4 

13.59 

18.4 

«n.7 

73.73 

60.0 

90.6 

31.22 

58.5 

20.5 

31.04 

8.7 

20.4 

19.64 

ia7 

21.7 

74.60 

60.9 

91.6 

31.58 

58.8 

21.6 

30.68 

9.1 

21.4 

11.68 

19.0 

»7 

75.48 

60.5 

99.6 

.31.87 

59.2 

29.5 

30.26 

9.4 

22.4 

10.75 

10.9 

93.7 

76.36 

50.7 

93.6 

32.09 

59.6 

23.5 

29.81 

9.8 

93.4 

9.87 

19.5 

94.7 

77.93 

60.9 

94.6 

32.24 

59.9 

24.6 

29.34 

10.1 

94.4 

9.03 

19.7 

85.7 

7a05 

51.9 

85.6 

39.34 

60.3 

25.5 

28.87 

10.4 

95.4 

8.99 

90.0 

96.7 

78.79 

51.5 

96.6 

39.40 

60.6 

26.5 

28.43 

10.7 

96.4 

7.49 

90.3 

97.7 

79.46 

51.8 

27.6 

39.46 

60.9 

27.5 

28.09 

11.0 

27.4 

6.61 

90.5 

98.7 

00.08 

59.0 

98.6 

39.53 

61.2 

28.5 

97.65 

11.3 

28.4 

5  76 

90.8 

99.6 

80.65 

59.3 

99.6 

39.63 

61.5 

29.5 

37.30 

11.6 

29.4 

4.85 

91.1 

30.6 

81.90 

59.5 

30.6 

39.76 

61.8 

30.5 

96.95 

11.9 

30.4 

3.87 

91.4 

31.6 

81.75 

59.8 

31.6 

32.93 

69.1 

31.5 

96.58 

19.3 

31.4 

9.89 

91.7 

39.6 

89.33 

53.0 

39.6 

33.19 

69.4 

39.5 

96.16 

19.6 

39.4 

1.71 

99.0 

18 
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FIXED  8TARS,  1877. 


APPARENT  PLACES  OF  Xl/R8iE  MINOR18 

i,  FOR  THE  UPPER  TRANSIT 

« 

AT  WASHINGTON. 

1 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Moan 
Solftr 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean  , 

Solar 

Date. 

Right 

AjBceii- 

Bion. 

Declina- 
tion 
Korth. 

Right 

Asoen- 

Bion* 

Declina- 
tion 
Korth. 

Right 

Ascen- 

aion. 

Declina- 
tion 

Right 

Aaoen- 

aion. 

DecUaar 

tion 
KoriJL 

h    m 

19  46 

+88  56 

li    m 

19  45 

+88  56 

b    m 

19  45 

+88  56 

h    n 
19  44 

+88  56 

1.4 

B 

61.71 

22!o 

1.3 

85.73 

28.1 

1.2 

43.40 

29.9 

1.1 

aSM 

*i 
26.6 

2.4 

60.55 

22.3 

2.3 

84.31 

28.2 

2.2 

42.14 

2$).8 

2.1 

64  J^ 

26.7 

3.4 

59.37 

22.6 

3.3 

82.94 

28.3 

3.2 

40.90 

29.8 

3.1 

63.97 

26.5 

4.4 

58.19 

22.8 

4.3 

81.63 

28.4 

4.2 

39.66 

29.8 

4.1 

62.92 

26.4 

5.4 

57.04 

2:i.0 

5.3 

80.38 

28.5 

5.2 

38.40 

29.8 

5,1 

6\M 

96.2 

6.4 

55.94 

23.2 

6.3 

79.16 

28.6 

6.2 

37.10 

29.9 

6.1 

60.71 

26.0 

7.4 

54.90 

23.4 

7.3 

77.94 

28.7 

7.2 

35.75 

29.9 

7.1 

59.58 

25.8 

8.4 

53.89 

23.6 

8.3 

76.69 

28.8 

8.2 

34.36 

29.9 

8.1 

58.46 

25.6 

9.4 

52.89 

23.8 

9.3 

75.40 

29.0 

9.2 

32.94 

29.8 

9.1 

57.38 

25.4 

10.4 

51.88 

24.1 

10.3 

74.06 

29.1 

10.2 

31.51 

29.7 

10.1 

56.37 

25.1 

11.4 

50.84 

24.3 

11.3 

72.67 

29.2 

11.2 

30.10 

29.5 

11.1 

55.45 

24.8 

12.4 

49.75 

24.6 

12.3 

71.24 

29.3 

12.2 

28.73 

29.4 

12.1 

54.60 

24.6 

13.4 

48.59 

24.9 

13.3 

69.77 

29.4 

13.2 

27.41 

29.3 

13.1 

53.80 

24.3 

14.4 

47.37 

25.1 

14.3 

68.29 

29.5 

14.2 

26.15 

29.1 

14.1 

53.02 

24.1 

15.4 

46.10 

25.3 

15.3 

66.82 

29.5 

15.2 

24.96 

29.0 

15.1 

52.25 

23.9 

16.3 

44.80 

25.5 

16.3 

65.40 

29.6 

16.2 

23.81 

28.9 

16.1 

51.48 

23.7 

17.3 

43.49 

25.7 

17.3 

64.03 

29.6 

17.2 

22.68 

28.8 

17.1 

50.H8 

23.5 

18.3 

42.20 

C5.8 

18.3 

62.72 

29.5 

18.2 

21.55 

28.7 

18.1 

49.84 

23.2 

19.3 

40.95 

26.0 

19.3 

61.45 

29.6 

19.2 

20.39 

28.6 

19.1 

48.95 

23.0 

20.3 

39.75 

26.2 

20.2 

60.20 

20.7 

.  20.2 

19.17 

28.5 

20.1 

4a03 

22.8 

21.3 

38.60 

20.3 

21.2 

58.95 

29.7 

21.2 

17.90 

28.4 

21.1 

47.12 

22.5 

22.3 

37.47 

26.5 

22.2 

57.68 

29.8 

22.2 

16.59 

28.3 

22.1 

46.23 

22.3 

23.3 

36.35 

26.7 

23.2 

25.36 

29.8 

23.2 

15.25 

28.2 

23.1 

45.39 

22.0 

24.3 

35.22 

26.9 

24.2 

54.97 

29.9 

24.2 

13.91 

28.1 

24.1 

44.62 

•    21.6 

95.3 

34.04 

27.1 

25.2 

5:^53 

30.0 

25.2 

12.59 

27.9 

25.1 

43.93 

21.3 

26.3 

32.79 

27.3 

26.2 

52.04 

30.0 

26.2 

11.33 

27.7 

26.1 

43.33 

21.0 

27.3 

31.46 

27.5 

27.2 

50.52 

30.0 

27.1 

10.14 

27.6 

27.1 

42.79 

20.7 

28.3 

30.06 

27.7 

28.2 

49.00 

30.0 

28.1 

9.02 

27.4 

28.1 

42.28 

20.r, 

29.3 

28.63 

27.8 

29.2 

47.51 

30.0 

29.1 

7.96 

27.2 

29.1 

41.78 

20.2 

30.3 

27.18 

28.0 

30.2 

46.08 

29.9 

30.1 

6.95 

27.0 

30.1 

41.28 

19J) 

31.3 

25.73 

28.1 

31.2 

44.71 

29.9 

31.1 

5.96 

26.8 

31.1 

40.75 

19.7 

32.3 

24^1 

28.2 

:)8.2 

43.40 

29.9 

32.1 

4.97 

26.7 

30.1 

40.18 

19.4 

FIXED  STARS,  1877. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 
1 

Meu 

Soltf 
DtU. 

a  Andromedas 

• 

V  Peg^i. 
(Mgenib.) 

« 

0  Hjdri. 

a  Caaaiopea         i 

< 

BigM 
Aaoeiulon. 

IleoIiiuitioD 
North, 

Bight 
AacenaioD. 

Declination 
North. 

Bigfat 
Aacension. 

Declination 
SmOh, 

Blgfai 

Dedinatlou 
North. 

. 

h 

0 

m 

2 

+28  24 

h 

0 

m 

6 

+14  29 

b 
0    ] 

m 

19 

o 

-77 

56 

li     m 

0  33 

+55 

51 

(Dec.  30.3) 

• 
1.70- 

-.13 

52.0  -41.8 

54.19- 

-.11 

65.6  -«.7 

a 
17.75 

-.93 
.88 

70.2 

+0.8 

a 
31.75- 

'jn 

64.0 

-0.1| 

Ian.    9.2 

1.57 

.13 

51.1 

1.0 

54.08 

.10 

64.9 

0.8 

16.85 

69.1 

1.4 

31.48 

S7 

63.6 

0.8 

19.2 

1.45 

.19 

50.0 

1.9 

53.98 

.10 

64.0 

0.9 

16.00 

.61 

67.4 

9.0 

31.21 

.97 

62.7 

1.1, 

29.2 

1.34 

.10 

48.6 

1.4 

53.89 

.06 

63.0 

1.0 

15.24 

.:9 

65.1 

9.5 

30.95 

J8S 

61.4 

1.8 

F«b.    6.1 

1.25 

.06 

47.1 

1.5 

53.82 

.07 

62.0 

1.0 

14.58 

.80 

62.4 

9.0 

30.72 

.99 

50.6 

1.9 

1 

18.1 

1.18 

.06 

45.6 

1.6 

63.77 

.04 

61.1 

0.0 

14.04 

.47 

50.3 

3.3 

30.53 

.17 

57.5 

9.9 

28.1 

1.15- 

-.09 

44.0 

1.5 

53.74- 

-.01 

60.3 

0.8 

13.63 

.33 

55.9 

3.8 

30.38 

.19 

55.2 

9.4 

Htf.  10.0 

1.15 +.09 

42.5 

1.4 

63.75  +.09 

59.5 

0.7 

13.38 

.18 

52.2 

3.8 

30.30  < 

-.05 

52.8 

9.5 

20.0 

1.20 

.07 

41.2 

1.3 

53.79 

.08 

58.9 

0.5 

13.28 

-.03 

48.3 

3.9 

30.28  +  09 

60.3 

9.5 

'          30.0 

1.29 

.11 

40.0 

I.O 

53.87 

.10 

58.6 --0.9 

13.33  +.13 

44.4 

3.0 

30.33 

.09 

47.9 

9.3 

Apr. ,  9.0 

1.42 

.18 

39.2 

0.7 

53.99 

.14 

58.5 

+0.1 

13.54 

JM 

40.6 

3.9 

30.46 

.17 

45.6 

9.1 

19.0 

1.60 

.90 

38.7 

-0.3 

54.15 

.19 

58.8 

0.4 

13.91 

.45 

36.8 

3.7 

30.66 

JH 

43.7 

1.8! 

28.9 

1.83 

.95 

38.5  -H).l 

54.36 

.99 

59.3 

0.7 

14.43 

.&0 

33.2 

3.5 

30.93 

.31 

42.1 

1 
14. 

M«j    8.9 

2.09 

.98 

38.8 

0.5 

54.60 

.96 

60.2 

1.0 

15.09 

.73 

29.8 

3Ji 

31.27 

.38 

40.9 

lOi 

18.9 

2.39 

.3t 

39.4 

0.8 

54.87 

.99 

61.4 

1.3 

15.88 

.85 

26.8 

9.9 

31.66 

.49 

40.1  -OJS  1 

28.8 

2.71 

.34 

40.4 

1.9 

55.17 

.31 

62.8 

1.6 

16.79 

.95 

24.1 

9.5 

32.09 

.48 

39.9 

0.0. 

Jane    7.8 

3.06 

.35 

41.8 

1.8 

55.49 

33 

64.6 

1.8 

17.78 

1.03 

21.9 

9.0 

32.56 

.48 

40.1  -H1.5II 

17.8 

3.41 

.30 

43.5 

1.9 

55.82 

.33 

66.5 

9.0 

18.84 

1.09 

20.2 

1.5 

33.05 

.50 

40.9 

1.0 

1 

27.7 

3.76 

.35 

45.5 

9.1 

56.15 

.33 

68.6 

9.1 

19.94 

i.i: 

19.0 

9.0 

3:1.55 

.50 

42.1 

IJS 

Julj    7.7 

4.11 

.34 

47.7 

9.3 

56.48 

.39 

70.7 

9.9 

21.05 

1.11 

1&4  -HI.3 

34.05 

.49 

43.8 

1.9 

17.7 

4.44 

.39 

50.1 

9.5 

56.79 

.30 

72.9 

9.9 

22.14 

1.07 

18.3 

-8.3 

34.52 

.48 

45.9 

9.3: 

1 

27.7 

4.74 

J» 

52.6 

9.6 

57.08 

.96 

75.2 

9.9 

23.19 

1.01 

18.8 

0.8 

34.97 

.43 

48.3 

9.8 

Aug.   6.6 

5.02 

J» 

55.2 

9.8 

57.34 

.95 

77.3 

9.1 

24.15 

.91 

19.9 

1.3 

35.37 

.39 

51.0 

9.9 

16.6 

5.25 

jn 

57.8 

9.5 

57.57 

.91 

79.4 

9.0 

24.99 

.78 

21.5 

1.8 

35.74 

.34 

54.0 

3.1 

26.6 

5.45 

.18 

60.3 

9.5 

57.76 

.18 

81.3 

1.8 

25.71 

.84 

23.6 

9.3 

36.05 

.99 

57.1 

3.9 

1 

8ept  5.6 

5.61 

.14 

62.7 

9.4 

57.92 

.14 

8:1.0 

1.7 

26.26 

.47 

26.0 

9.8 

36.31 

.93 

60.4 

1 
3.3 

15.5 

5.73 

.10 

65.0 

9.9 

58.04 

.10 

84.6 

1.5 

26.63 

.96 

28.8 

9.0 

36.52 

.18 

63.7 

3.3 

25.5 

5.80 

.08 

67.1 

9.0 

5H.12 

.08 

85.9 

IJ9 

26.82  +.09 

31.7 

9.0 

36.66 

.19 

66.9 

3.9 

Oct    5.5 

5.84  +.08 

69.0 

1.8 

58.16 +.03 

87.1 

1.0 

26.82- 

-.10 

34.7 

9.0 

36.75 

.06 

70.1 

3.1 

15.4 

5.a5- 

-.01 

70.7 

1.5 

58.17 

.00 

87.9 

0.8 

26.62 

.99 

37.7 

9.9 

36.79  +.01 

73.2 

3.0 

25.4 

5.82 

.04 

72.1 

1.3 

58.16- 

-.03 

88.6 

0.5 

26.24 

.47 

40.5 

9.7 

36.77- 

-.05 

76.0 

9.7 

Not.   4.4 

5.76 

.07 

73.2 

1.0 

58.12 

.05 

89.0 

0.3 

25.70 

.89 

43.1 

9.4 

36.70 

.00    78.6 

9.4 

14.4 

5.09 

.00 

74.1 

0.7 

58.06 

.07 

89.2  +0.1 

25.01 

.75 

45.2 

1.9 

36.58 

.14    dO.9 

9.1 

24.3 

5.50 

.11 

74.6 

0.4 

57.98 

.00 

89.2  -0.1 

24.22 

.85 

46.9 

1.4 

:)6.42 

.18 

82.7 

1.8 

Dec.   4.3 

5.48 

.19 

74.9  +0.1 

57.88 

.10 

89.0 

0.3 

23.33 

.91 

48,0 

0.6 

36.23 

.91 

84.2 

1.9 

14.3 

5.35 

.13 

74.7  -0.3 

57.78 

.10 

88.7 

0.5 

22.40 

.95 

48.5 

-0.9 

36.00 

.94 

85.1 

0.7 

24.3 

5.22 

.13 

74.3 

0.8 

57.68 

.11 

88.1 

0.8 

21.45 

.95 

48.4  -HI.4 

35.75 

.96 

85.6  +8.9  1 

34.2 

5.10- 

-.13 

73.6  -«.9 

57.57  - 

-.11 

87.4 

-0.8 

20.51 

-.89 

47.7  +1.0 

35.49- 

-.97 

85.5 

-M 
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APPABENT  PLACEfi  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

0  Geti. 

"21 

Casiiopeie 

• 

e 

Piacium. 

^Ceti. 

■ 

Mean 
Rolar 
Date. 

1 

Kight 
ABoenaion. 

Deolinatloii 
South. 

Blffht 
Ascension. 

Deolinattou 
North. 

Right 
Ascension. 

DeoUnaUen 
North, 

Bight 

DeclioatkD 
South, 

h     m 

0  37 

o 

-18 

39 

h     m 

0  37 

0 

+74 

18 

h     ni 

0  56 

0 

+7 

13 

h 

1    ] 

in 

17 

0 

-8 

48 

(Dec.  30.3) 

25.33- 

-.19 

47.4  -0.5 

8 

31.69- 

-.68 

75.8  +0.3 

s 
34.01  - 

-.10 

44.6  -0.6 

53.16 

-.11 

6&3 

-OJ! 

Jan.     9.2 

25.21 

.11 

47.8  -0.3 

31.00 

.69 

75.8  -0.8 

33.91 

.11 

43.9 

0.6 

63.05 

.11 

66.0 

6.6 

19.8 

25.10 

.11 

48.0 

0.0 

30.:)2 

.67 

75.2 

0.9 

33.80 

.11 

43.3 

0.7 

52.94 

.19 

66.5 

0.4 

29.2 

24.99 

.10 

47.9  +0.9 

29.67 

.63 

74.1 

1.4 

33.69 

.11 

42.7 

0.6 

52.82 

.19 

66.6 

-0.9 

Fob.    8.1 

24.90 

.09 

47.5 

0.5 

29.08" 

.55 

72.4 

9U) 

33.59 

.09 

42.0 

0.6 

52.71 

.11 

66.9 

0.0 

16.1 

24.82 

.07 

46.9 

0.8 

28.57 

.46 

70.2 

9.4 

33.50 

.06 

41.5 

0.5 

62.61 

.00 

66.6+0.9 

28.1 

24.76 

.04 

46.0 

1.0 

28.17 

.33 

67.7 

9.7 

33.44 

.05 

41.1 

0.4 

52.52 

.07 

66.5 

0.4 

Mar.  10.1 

24.74- 

-.01 

44.9 

1.3 

27.91 

.90 

64.9 

9.9 

33.40- 

-.08 

40.8  H)Ji 

52.46 

.05 

66.0 

0.7, 

20.0 

24.75  -h,03 

43.4 

1.5 

27.78- 

-.05 

62.0 

9.9 

33.39  +.01 

40.7 

0.0 

62.43 ' 

-.01 

66.2 

0.9 

30.0 

24.79 

.07 

41.8 

1.6 

27.81  +.11 

59.1 

9.9 

33.42 

.05 

40.8  +0.9 

82.44  +.09 

64.1 

1.9 

Apr.    9.0 

24.88 

.11 

39.9 

9.0 

27.99 

.96 

56.3 

9.7 

33.49 

.09 

41.1 

0.5 

52.48 

.06 

62.9 

1.4 

19.0 

25.00 

.15 

37.8 

9.9 

28.32 

.40 

53.7 

9.5 

33.60 

.13 

41.7 

0.7 

62.67 

.11 

61.4 

1.6 

28.9 

25.17 

.19 

35.6 

9.3 

28.80 

.54 

51.4 

9.1 

33.76 

.16 

42.5 

1.0 

62.69 

.15 

59.6 

1.8 

May    8.9 

25.38 

.S3 

33.2 

9.4 

29.40 

.06 

49.5 

1.7 

33.95 

.99 

43.6 

iJk 

62.86 

.19 

57.7 

9.0 

18.9 

25.63 

.96 

30.8 

9.4 

30.11 

.76 

48.1 

1.9 

34.19 

.95 

45.0 

1.5 

53.08 

.93 

65.7 

9.1 

28.8 

25.91 

.99 

28.4 

9.4 

30.90 

.83 

47.2 

0.6 

34.46 

.98 

46.6 

1.7 

63.33 

.96 

63.5 

9.9 

June   7.8 

26.21 

.31 

26.0 

9.4 

31.76 

.88 

46.8  -0.1 

34.75 

.30 

48.3 

1.8 

53.60 

J»   61.3 

9.9 

17.8 

26.53 

.33 

23.7 

9.9 

32.66 

.91 

47.0  -^.5 

35.06 

.39 

60.2 

1.9 

63.90 

.31    49.1 

9.9 

27.8 

26.86 

.33 

21.5 

9.1 

33.67 

.91 

47.8 

1.0 

35.39 

.33 

52.2 

9.0 

54.21 

.38   46.9 

9.1 

July    7.7 

27.19 

.33 

19.6 

1.6 

34.47 

.80 

49.0 

1.5 

35.71 

.3d 

54.2 

9.1 

54.54 

.39 

44.8 

9.0 

17.7 

27.52 

.39 

17.9 

1.5 

35.35 

.B5 

60.8 

90 

36.03 

.31 

66.3 

9.0 

54.86 

.39 

42.9 

1.8 

27.7 

27.83 

.30 

16.5 

1.9 

36.17 

.79 

63.0 

9.4 

36.34 

.30 

68.2 

1.9 

55.17 

.31 

41.2 

\j6 

Aug.   6.7 

28.11 

.97 

15.5 

0.9 

36.92 

.79 

55.6 

9.8 

36.62 

.97 

60.1 

1.8 

55.46 

.99 

39.6 

1.3 

16.G 

28.37 

.94 

14.8 

0.5 

37.60 

.63 

58.6 

3.1 

36.88 

.95 

61.8 

1.6 

55.74 

.96    38.6 

1.0 

26.6 

28.60 

.91 

14.4  +0.9 

38.18 

.53 

61.9 

3.4 

37.12 

.99 

63.3 

1.4 

55.96 

.93 

37.7 

0.7 

Sept.  5.6 

28.79 

.17 

14.4  -0.2 

38.65 

.49 

65.4 

3.6 

37.32 

.18 

64.7 

1.9 

66.20 

.90 

37.2 

0.4' 

15.5 

28.94 

.13 

14.8 

0.5 

39.02 

.31 

69.0 

3.7 

37.48 

.15 

65.8 

1.0 

56.38 

.17    36.9  4«.l 

25.5 

29.05 

.09 

15.4 

0.8 

39.27 

.19 

72.7 

3.7 

37.61 

.11 

66.6 

0.7 

56.53 

.13|  37.0 -0J8 

Oct.     5.5 

29.12 

.05 

16.3 

1.0 

39.41  +.06 

76.4 

3.7 

37.71 

.06 

67.2 

0.5 

56.64 

.10    37.4 

0.5 

15.5 

29.15  -l-.OI^ 

17.4 

J. 9 

39.43 

-.04 

80.1 

3.6 

37.77 

.06 

67.7 

0.3 

56.72 

.06 

1 

38.0 

0.7 

25.4 

29.16- 

-.01 

18.6 

1.3 

39.33 

.16 

83.6 

3.4 

37.80  +.09 

67.9  +0.1 

1 
56.77  +.03, 

38.7 

0.9 

Nov.    4.4 

29.13 

.04 

19.9 

1.3 

39.11 

.97 

86.8 

3.1 

37.81  - 

-.01 

67.9  -0.1 

56.79 

.00;  39.7 

1.0 

14.4 

29.07 

.07 

21.2 

1.3 

38.79 

.37 

89.8 

9.6 

37.79 

.03   67.8 

0.9 

56.78- 

-.09   40.7 

1.0 

*J4.3 

29.00 

.06 

22.5 

1.9 

38.37 

.47 

92.3 

9.4 

37.74 

.05'  67.5 

0.3 

56.74 

.66 

41.7 

1.1 

Dec.    4.3 

28.91 

.10 

23.6 

1.1 

37.87 

.65 

94.5 

1.9 

37.68 

.07   67.1 

1 

0.5 

56.69 

.07 

42.7 

1.0 

14.3 

28.80 

.11 

24.6 

0.9 

37.28 

.61 

96.0 

1.3 

37.60 

.09   66.6 

0.5 

56.61 

.06    43.7 

1.0 

24.3 

28.69 

.19 

25.4 

0.7 

36.64 

.66 

97.0 

0.7 

37.61 

.10   66.1 

1 

0.8 

66.62 

ao   44.6 

OJ 

34.2 

28.57- 

-.19 

26.0 

-0.5 

35.97- 

-.68 

97.4  +0.1 1 

37.41  - 

-.11 

65.6  -0.8 1 

66.41- 

-.11 

46.4  -0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mmb 

Sokr 
DMe. 

•38 

CoMiopaas 

« 

V 

Piscium. 

a  Eridani. 
(^ekemar.) 

0 

Pisciom. 

! 

Aeeeneloo. 

Dedinailon 
North. 

+69  37 

Bight 
Amwnaiqn. 

DeoUnftttoa 
North, 

Right 
AeoeDaion. 

DeoUnAtlon 
South. 

Bight 
Aeeeneion. 

DeoUafttloo' 
North.     1 

1 

h     m 

1  22 

h     m 

1  24 

+14  42 

h     m 

1  33 

o 

-57 

51 

h     m 

1  38 

o 

+8 

32 

(Deo.  90.3) 

• 

5.96- 

-.46 

73.3+0.8 

54.61- 

-.10 

49.8  -0.5 

9.33- 

-.99 

55.0  -0.7 

1    ' 
54.66- 

-.09 

83.7  -0.6  1 

iu.    9.3 

5.46 

.20 

73.8  -H).9 

54.50 

.11 

49.3 

0.6 

9.00 

.33 

55.3  -0.1 

54.56 

.11 

83.1 

0.6 

19.3 

4.97 

.51 

73.8  -0.4 

54.38 

.19 

48.7 

0.7 

8.68 

.33 

55.1  +0  5 

54.45 

.19 

33.6 

0.6 

2^M 

4.47 

.SO 

73.1 

0.9 

54.36 

.19 

48.0 

0.7 

8.35 

.39 

54.4 

1.0 

54.33 

.19 

33.0 

06 

Feb.    8.3 

3.96 

.47 

71.9 

1.5 

54.14 

.19 

47.3 

0.7 

8.04 

.30 

53.1 

1.6 

54.31 

.19 

31.4 

0.6 

18.1 

3.54 

.41 

79.8 

1.9 

54.03 

.10 

46.5 

0.7 

7.76 

.97 

51.3 

9.0 

54.10 

.11 

80.9 

0.5 

38.1 

3.17 

.34 

68.1 

9.3 

53.94 

.06 

45.8 

0.7 

7.51 

.93 

49.0 

9.5 

54.00 

.00 

80.4 

0.4 

Mtr.  10.1 

3.88 

.M 

65.7 

9.6 

53.88 

.05 

45.3 

0.6 

7.90 

.18 

46.3 

9.8 

53.93 

.06 

30.1 

OJk 

30.1 

3.69 

.14 

63.0 

9.7 

53.84- 

-.08 

44.7 

0.4 

7.14 

.13 

43.3 

3.1 

53.88- 

-.03 

80.0  -0.1 

JlO.0 

3.61- 

-.09 

60.3 

9.6 

53.84  +.od 

44.3  -0.3 

7.05- 

-.07 

40.1 

3.4 

53.86  +.01 

30.0  +0.1 

Apr.    9.0 

3.65  +.10 

57.6 

9,7 

53.89 

.07 

44.8 

0.0 

7.01 

.00 
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9.5 

53  89 

.05 

80.3 

0.9 

19.0 

3.81 

.39 

55.0 

9.5 

53.96 

.11 

44.3  +0.9 1 

7.05  +.07 

33.0 

3.6 

53.97 

.00 

80.6 

0.6 

1          39.0 

3.09 

.34 

53.6 

9.9 

54.11 

.16 

44.6 

0.5 

7.16 

.14 

39.4 

37 

54.08 

.14 

31.3 

0.8 

Maj    8.9 

3.49 

.45 
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1.9 

54.39 

.90 

45.3 

0.8 

7.33 

.91 

35.7 

3.6 

54.34 

.18 

88.3 

1.1 

18.9 

3.99 

.54 

48.8 

1.5 

54.51 

.94 

46.1 

1.0 

7.58 

.98 

33.3 

3.5 

54.45 

.99 

83.4 

1.3 

88.9 

4.57 

.89 

47.6 

1.0 

54.76 

S7 

47.3 

1.3 

7.88 

.34 

18.9 

3.9 

54.69 

.96 

84.8 

*•*! 

Jnne   7.8 

5.33 

.aa 

46.8  -0.5 

55.05 

.90 

48.6 

1.5 

8.85 

.39 

15.8 

9.0 

54.96 

.90 

36.4 

1.7: 

17.8 

5.93 

.79 

46.5 
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55.36 

.99 

50.3 

1.7 

8.66 

.43 

13.0 

9.6 
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.31 

88.1 

1.8 1 

37.8 

6.66 

.75 

46.8  +0.5 
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1.8 

9.10 

.46 

10.7 

9.1 

55.57 
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89.9 

1.9' 

Jaly    7.8 

7.40 

.75 

47.6 

1.0 

56.03 

.33 

53.8 

1.0 

9.58 

.48 

8.8 

1.6 

55.89 

.93 

31.8 

1.9 

17.7 

8.15 

.74 

48.8 

1.5 

56..34 

.33 

55.8 

9.0 

10.06 

.48 

7.4 

1.1 

56.33 

.99 

33.7 

1.9 

37.7 

8.87 

.71 
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1.9 

56.67 

.39 

57.7 

90 

10.54 

48 

6.6  +0.6 1 

56.53 

.31 
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1.9 

A  Of.  6.7 

9.56 

.00 

53.7 

9.3 

56.97 

.90 

59.7 

1.0 

11.00 

.46 

6.3 

0.0 

56.84 

.30 

37.4 

1.8 

16.6 

10.30 

.61 

55.3 

9.7 

57.36 

.97 

61.5 

1.8 

11.44 

.48 

6.6  -0.6 1 

57.13 

.97 

39.1 

1.6 1 

36.6 

10.77 

.54 

58.0 

3.0 

57.51 

.94 

63.3 

1.7 

11.85 

.38 

7.5 

1.1 

57.39 

.95 

40.6 

1.4 

Sept  5.6 

11.38 

.47 

61.1 

3J9 

57.74 

.91 

64.9 

1.5 

13.30 

8.9 

1.6 

57.63 

.99 

41.9 

1.9 

15.6 

11.71 

.90 

64.4 

3.4 

57.93 

.18 

66.3 

13 

13.49 

•4^H 

10.7 

9.1 

57.83 

.19 

43.0 

1.0 

35.5 

13.06 

.31 

67.8 

3.5 

58  10 

.15 

67.5 

1.9 

13  73 

.10 

13.0 

9.4 

57.99 

.16 

43.9 

0.8' 

Oct.    5.5 

13.33 

.89 

71.3 

3.5 

58.33 

.11 

68.0 

0.0 

13.87 

.19 

15.6 

9.7 

58.13 

.19 

44.5 

0.51 

15.5 

13.50 

..3 

74.8 

3.5 

58.33 

.OB 

69.4 

0.7 

18.96  +.05 

18.4 

9.0 

68.34 

.09 

45.0 

0.3 

35.5 

13.58  +.04 

78.3 

3.4 

58.38 

.05 

70.1 

0.5 

13.96- 

-.09 

31.3 

9.9 

58.33 

.06 

45.3  40.9 

Not.   4.4 

13.57- 

-M 

81.5 

3J9 

58.43  +.08 

70.5 

0.4 

13.93 

.08    34.3 

9.0 

58.36 

.031   45.3 

0.0  1 

14.4 

18.47 

.M 

84.5 

9.9 

58.43- 

-.01 

70.8  +0.9 

13.81 

.15 

37.0 

9.7 

58.38  +.01 

45.3  -0.9  1 

34.4 

18.38 

.« 

87.3 

9.6 

68.41 

.« 

70.9 

0.0 

13.64 

.90 

89.5 

9.4 

56.:)8- 

-.00 

44.9 

0.3 

1 

Dee.    4.3 

13.01 

.91 

89.6 

9.1 

58.37 

.ts 

70.8  -0.1 

13.43 

.94 

31.7 

9.0 

58.34 

.04 

44.6 

1 

0.4 

14.3 

11.67 

.38 

91.5 

1.7 

58.30 

.« 

70.6 

0.3 

13.15 

.96 

33.4 

1.5 

58.39 

.07 

44.3 

0.& 

34.3 

11.36 

M 

93.9 

1.1 

58.33 

.09 

70.3 

0.4 

11.86 

.31 

34.7 

1.0 

58.31 

.09 

43.6 

"l 

34.3 

10.80- 

:■« 

93.8  +0.0 

58.13  ■ 

-.11 

69.8  -©..51 

11.54- 

-.,13    35.4  -0.4 

58.13- 

-.10 

43.1 

-*••! 
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/3 

ArietiB. 

•50 

CassiopeaB 

» 

a 

Arietis. 

f  Ceti. 

Meui 
Solar 
Date. 

Bight 
Ascension. 

Declination 
N&riK 

Bight 
Ascension. 

Declination 

Bight 
Ascension. 

Declination 
North, 

Bight 
Ascensictt. 

DecUnaUoo 
Nortk. 

h     m 

1  47 

+20 

12 

h     ni 

1  52 

o 

+71 

49 

h 

2 

ni 

0 

+22  52 

h 

2 

m 

6 

• 
O           1 

+8  16 

(Dec.  30.3) 

51.44- 

-.10 

33.5-0.3 

s 
58.30- 

-.40 

51.7  +1.9 

15.20- 

-.09 

60.5  -OJB 

29.63- 

-.08 

13.3  -0.6 

Jun.     0.3 

51.33 

.19 

33.2 

0.5 

57.79 

.54 

52.6 

0.7 

1.5.09 

.19 

60.2 

0.4 

29.54 

.10 

14.7    0.1 

I0.<2 

51.21 

.13 

32.6 

0.6 

57.22 

.5? 

53.0  -H).l 

14.97 

.13 

59.7 

0.5 

29.42 

.19 

14.2    0.6 

20.2 

51.08 

.13 

32.0 

0.7 

56.()4 

.58 

52.8  -0.5 

14.83 

.14 

59.1 

0.7 

29.30 

.13 

13.6    0.6 

Feb.    8.2 

50.95 

.13 

31.2 

0.8 

56.07 

.56 

52.0 

1.1 

14.69 

.14 

58.4 

0.8 

29.17 

.13 

13.1    0.5 

18.2 

50.82 

.19 

30.4 

0.8 

ri5.53 

.59 

50.7 

1.6 

14.56 

.13 

57.6 

0.9 

29.05 

.19 

12.6    0.4 

28.2 

5071 

.10 

29.6 

0.9 

55.04 

.45 

48.9 

9.0 

14.43 

.11 

56.: 

0.9 

28.93 

.11 

12.2    0.3 

Mar.  10.1 

50.62 

.06 

28.8 

0.8 

54.64 

.35 

46.7 

9.4 

14.33 

.09 

55.8 

0.9 

28.83 

.09 

11.9     0.9 

20.1 

50.56- 

-.04 

28.0 

0.7 

54.34 

.94 

44.2 

9.6 

14.26 

05 

55.0 

0.8 

28.76 

.05 

11.8-0.1 

30.1 

50.54 

.00 

27.3 

0.6 

54  16- 

-.19 

41.5 

9.7 

14.23- 

-.01 

54.2 

0.7 

28.72 

-•" 

1 1.8  -fO.! 

Apr.    9.0 

50.56  -I-.05 

26.9 

0.4 

54.11  +.09 

38.8 

9.7 

14.24  +.03 

53.5 

0.6 

28.73  +.09 

12.0    0.3 

19.0 

50.63 

.OJ 

26.6 

-0.9 

54.20 

.16 

36.1 

9.7 

14.29 

.08 

53.1 

0.4 

28.77 

.07 

12.4    OJ^ 

29.0 

50.75 

.14 

26.5 

+0.1 

54.42 

.99 

.33.5 

9.5 

14.40 

.13 

52.9  -0.1 

28.86 

.11 

13.0     0.8 

May    8.9 

50.91 

.19 

26.8 

0.4 

54.77 

.41 

31.2 

9.9 

14.55 

.18 

52.9 

+0.9 

29.00 

.16 

13.9    1.0 

18.9 

51.12 

.93 

27.3 

0.6 

55.25 

.53 

29.2 

1.8 

14.75 

.93 

53.2 

0.4 

29.17 

.90 

15.0    \a 

28.9 

51.:)6 

.97 

28.0 

0.9 

55.83 

.63 

27.5 

1.4 

14.99 

.96 

53.8 

0.7 

29.39 

.94 

16.3    1.4 

June    7.9 

51.65 

.30 

29.1 

1.9 

56.49 

.71 

26.3 

1.0 

15.27 

.99 

54.6 

1.0 

29.65 

.97 

17.8    1.6 

17.8 

51.95 

.39 

30.3 

1.4 

57.23 

.:7 

25.6  -0.5 

15.58 

.39 

55.7 

1.9 

29.93 

.90 

19.4    1.7 

27.8 

52.28 

.33 

31.8 

1.6 

58.03 

.81 

25.4 

0.0 

15.91 

..34 

57.0 

1.4 

30.23 

.31 

21.2    1.6 

July    7.8 

52.62 

.34 

33.5 

1.7 

58.85 

.83 

25.7  +0.5 

16.25 

.35 

58.5 

1.6 

30.55 

.39 

23.0    1.8 

17.8 

52.95 

.34 

35.3 

1.6 

59.68 

.83 

26.5 

1.0 

16.59 

.34 

60.2 

1.7 

30.87 

.39 

24.9    1.6 

27.7 

53.29 

.33 

37.1 

1.9 

60  51 

.89 

27.7 

1.5 

16.93 

.34 

62.0 

1.8 

31.19 

.30 

26.7    i.e 

Aug.   6.7 

53.61 

.31 

39.0 

1.9 

61.31 

.78 

29.4 

1.9 

17.26 

.39 

63.8 

1.9 

31.50 

.31 

28.4    1.7 

16.7 

53.91 

.99 

40.9 

1.9 

62.07 

.74 

31.6 

9.3 

17.57 

.30 

65.6 

1.8 

31.80 

.99 

30.0    15 

26.6 

54.19 

.97 

42.7 

1.8 

62.77 

.68 

34.0 

9.6 

17.86 

.98 

67.5 

1.8 

32.08 

.9^ 

31.4    IJ 

Sept.  5.6 

54.44 

.94 

44.4 

1.7 

63.41 

.61 

36.8 

9.9 

18.13 

.95 

69.2 

1.7 

32.33 

JM 

32.6    1.1 

15.6 

54.66 

.91 

46.0 

1.5 

63.98 

.53 

39.9 

3.9 

18.36 

.99 

70.9 

1.6 

32.55 

.91 

33.6    0.9 

25.6 

54.85 

.17 

47.5 

1.4 

64.46 

.44 

43.1 

3.3 

18.57 

.19 

72.4 

1.5 

32.75 

.18 

34.4    0.7 

Oct.     5.5 

55.01 

.14 

48.8 

1.9 

64.85 

.34 

46.5 

U.4 

18.74 

.16 

73.8 

1.3 

32.92 

.15 

35.0    0J> 

15.5 

55.13 

.11 

49.9 

1.0 

65.15 

.94 

49.9 

3.5 

13.88 

.19 

75.1 

1.9 

33.05 

.19 

35.4    OJ 

25.5 

55.22 

.06 

50.8 

0.9 

65.34 

.14 

53.4 

3.4 

18.99 

,00 

76.1 

1.0 

33.16 

.00 

35.6  -Mil 

Not.   4.5 

55.28 

.05 

51.6 

0.7 

65.43  +.04 

56.8 

3.3 

19.07 

.0« 

77.0 

0.8 

33.23 

.06 

35.6  -0.1 

14.4 

55.32  +.09 

52.2 

0.5 

65.41- 

-.07 

60.0 

3.1 

19.11 +.0^ 

77.8 

0.6 

33  28  +.0^ 

35.4    OJ 

24.4 

55.32- 

-.01 

52.6 

0.3 

65.29 

.18 

62.9 

9.8 

19.13 

.00 

78.3 

0.5 

33.29 

.00 

35.1    0.3 

Dec.    4.4 

55.29 

.04 

52.8  -H^.l 

65.06 

.98 

65.6 

9.5 

19.11  - 

-.03 

78.7 

0.3 

33.28- 

-.09 

34.8    0.4 

14.3 

55.24 

.07 

52.8  -0.1 

64.74 

.37 

67.9 

9.0 

19.07 

.06 

78.9  -W.l 

33.25 

.05 

34.3    0.5 

24.3 

55.16 

.00 

52.7 

0.9 

64.33 

.45 

69.7 

1.6 

19.00 

.08 

78.9  -0.1 

33.19 

.07 

33.8    0.6 

34.3 

55.07- 

-.11 

52.4  -0.4 1 

63.85- 

-.51 

71.0  +1.9| 

18.90- 

-.11 

78.7  -0.3 

33.10- 

-.10 

33.2-0.6 
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*(  Caasiopea. 

Y  Coti. 

a  Coti. 

•48  ( 

Cepbei  (H.) 

Mmm 

Molar 
Dttto. 

Beettnatloii 

Bight 

Dedinatloii 
North,  ' 

Bight 
▲aoenaifln. 

DeoUnaUon 
North, 

Bight 

BeoUiwtloii 
North. 

1 

h     ID 

2  18 

-^66  50 

h     lu 

2  36 

O            t 

+2  43 

h     m 

2  55 

4-3  36 

h 

3 

m 

4 

1 

O            1  J 

+77  16 

1 

(I>ec.  90.3) 

67.98- 

-.33 

73.8  -H.3 

56.68- 

-.07 

5.7  -0.7 

52.11  - 

-.07 

28.5 

■4>.7 

49.46 

-.54 

68^  48^ 

Jan.     9.3 

57.62 

.SB 

74.9 

0.9 

56.60 

.10 

5.0 

0.7 

52.03 

.00 

27.8 

0.7 

48.86 

.67 

70.7    1.7 

19.3 

57.21 

.49 

75.5  4«.3 

56.49 

.19 

4.4 

OX 

51.93 

.11 

27.2 

OX 

48.14 

.77 

72.1     1.1 

99i 

56.77 

.44 

75.6 

-9.3 

56.36 

.13 

3.8 

0.5 

51.81 

.13 

26.6 

0.5 

47.33 

.84 

72.0  40.5 

Feb.    8.9 

56.3:) 

.44 

75.0 

0.8 

56.23 

14 

3.4 

0.4 

51.67 

.14 

26.1 

0.4 

46.47 

.87 

r3.l  -0.1 

18.2 

55.90 

.49 

74.0 

1.3 

56.09 

.14 

3.1 

0.3 

51.53 

.14 

25.8 

0.3 

45.60 

M 

72.8    0.7 

98.2 

55.50 

.38 

72.5 

1.7 

55.96 

.13 

2.9  H>.l 

51.39 

.14 

25.5-0.9 

44.77 

.61 

71.8    IJk 

Mar.  10.1 

55.15 

.31 

70.0 

9.1 

55.85 

.11 

2.8 

0.0 

51.27 

.19 

25.4 

9.0 

44.00 

.79 

70.4     1.7 : 

90.1 

54.88 

' 

66.4 

9.3 

55.75 

.06 

2.9  40.9 

51.16 

.10 

25.5  40.1 

43.33 

.60 

68.4    9.1' 

30.1 

54.69 

66.0 

9.5 

55.69 

.OG 

3.2 

0.4 

51.08 

.06 

25.7 

0.3 

42.60 

.45 

66.2    9.4' 

1 

Apr.    9.1 

54.61- 

-.03 

63.4 

9.6 

55.66- 

-.01 

3.6 

0.6 

51.03- 

-.03 

26.1 

0.5 

42.43 

J98 

63.6    9.7. 

19.0 

54.63  -h.06 

60.9 

9.5 

55.67  -f  .03{ 

4.3 

0.8 

51.03  4.01^ 

26.7 

6.7 

42.24 

-.10 

60.9    9.8* 

99.0 

54.77 

.10 

58.4 

9.4 

55.73 

.08 

5.3 

1.0 

51.07 

.06 

27.6 

0.9 

42.23  4-.09 

58.1     9.8 

M^j    9.0 

55.01 

.99 

56.2 

9.9 

55.83 

.13 

6.4 

1.9 

51.15 

.11 

28.6 

1.1 

42.42 

.98 

55.3    8.7 

16.9 

55.35 

.39 

54.2 

1.8 

55.98 

.17 

7.7 

1.4 

51.28 

.15 

29.8 

1.3 

42.70 

.46 

52.7    9.5 

98.9 

55.78 

.48 

52.5 

1.5 

56.17 

.91 

9.2 

1.6 

51.46 

.19 

31.2 

1.5 

43.34 

.63 

50.3    9.9 

Jone   7.9 

66.30 

.55 

51.2 

1.1 

56.39 

.94 

10.8 

1.7 

51.67 

3 

32.8 

1.6 

44.05 

.78 

48.2    1.9 

17.9 

56.88 

.61 

50.4 

0.6 

56.65 

.97 

12.6 

1.8 

51.92 

34.4 

1.7 

44.89 

.01 

46.5    1.5 

97.8 

57.51 

.65 

50.0 

-«.9 

56.94 

.99 

14.4 

1.9 

52.19 

.99 

36.2 

1.8 

45.86 

1.01 

45.2     1.1 

Julj    7.8 

58.18 

.68 

50.0  441.3 

57.24 

.31 

16.3 

1.9 

52.49 

.30 

37.9 

1.8 

46.91 

1.09 

44.4    0.6 

17.8 

58.86 

.69 

50.6 

0.8 

57.55 

.38 

18.1 

1.8 

52.80 

.31 

39.7 

1.7 

48.03 

1.15 

44.0  -0.1 ; 

97.7 

50.55 

.68 

51.6 

IJI 

57.87 

.38 

19.8 

1.7 

53.11 

.31 

41.4 

1.6 

49.19 

1.18 

44.1  40.3 

Aug.  6.7 

60.93 

.67 

53.0 

1.6 

58.18 

.31 

21.4 

1.5 

53.42 

.31 

43.0 

1.5 

50.37 

1.18 

44.7    0.8 

16.7 

60.68 

.61 

54.8 

9.0 

58.48 

.30 

22.9 

1.3 

53  73 

.30 

44.4 

1.3 

51.55 

1.16 

45.7     1.9 

96.7 

61.50 

.60 

56.9 

9.3 

58.77 

.98 

24.1 

1.1 

54.02 

.99 

45.6 

1.1 

52.69 

1.19 

47.1     1.7 

Sept.   5.6 

62.07 

.55 

59.4 

9.6 

50M 

.96 

25.1 

0.9 

54.30 

.97 

46.6 

00 

53.79 

1.06 

49.0    8.1 

15.6 

62.KI 

.49 

62.1 

9.8 

59.28 

.93 

25.8 

0.6 

51.55 

.94 

47.3 

0.6 

54.81 

.99 

51.3     9.4 

95.6 

63.04 

.49 

65.0 

3.0 

59.50 

.90 

26.3 

0.4 

54.79 

.» 

47.8 

0.3 

55.76 

.90 

53.8    9.7 

Oet.     5.6 

63.43 

.35 

68.1 

3.9 

59.69 

.18 

26.5  40.1 

54.99 

.19 

48.0  40.1 

56.60 

.79 

56.7    3.0 

15.5 

63.75 

.98 

71.3 

3.9 

59.85 

.15 

26.5  -4).i 

55.17 

.17 

48.0 

-0.1 

57.32 

.66 

59.7    3.9 

955 

63.90 

jn 

74.5 

3.9 

59.98 

.19 

26.3 

0.3 

■ 

55.;)9 

■ 

.14 

47.7 

0.3 

57.91 

.58 

63.0    3.3 

Not.    4.5 

64.14 

.19 

77.6 

3.1 

60.08 

.09 

25.8 

0.5 

55.45 

.11 

47.3 

0.5 

58.36 

.37 

66.3    3.4 

14.4 

64J82-I-.M 

80.7 

3.0 

60.15 

.06 

25.3 

0.6 

55.54 

.08 

46.8 

0.6 

58.65 

.91 

60.7    3.3 

94.4 

64J91- 

-.06 

83.6 

9.6 

60.90  4-.oa 

24.6 

0.7 

55.60 

.05 

46.1 

0.7 

58.78  4-.04 

73.0    3.9 

Dm.    4.4 

64.11 

.14 

86.2 

9.5 

60.91 

.00 

23.9 

0.8 

55.63  4-.01 

45.4 

0.8 

58.74  • 

-.13 
.99 
.45 

-.59 

76.1     3.1 

14.4 

63.93 

.90 

88.4 

9.1 

60.19- 

-.Od 

23.1 

0.8 

55.6:)- 

-.00 

44.6 

0.8 

58.53 

79.0    9.8 

94.3 

63.68 

90.3 

1.7 

60.15 

.06 

22.3 

0.8 

55.60 

.05 

43.9 

0.8 

58.16 

81.6     9.4 

34.3 

63.36- 

-.36 

91.7 +i.a 

60.06- 

-.09 

21.6-0.7 

55.54- 

-.08 

43.1 

-0.7 

57.63 

83.8  41.9 

280 


FIXED  STARS,  1877. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


(  Arietis. 


Sight 
Aaoemioo. 


(Deo.  30.4) 

Jan.    9.3 

19.3 

29.3 

Feb.    8.2 

18.2 
28.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.1 
29.0 

May  9.0 
19.0 

28.9 

June   7.9 

17.9 

27.9 

July    7.8 

17,8 
27.8 
Aug.  6.8 
16.7 
26.7 

Sept.  5.7 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.   4.5 

14.5 

24.5 

Dec.  4.4 
14.4 
24.4 
34.4 


h     m 

3    7 


51.12 -.06 

51.04  .09 

50.94  .19 

50.82  .14 

50.67  .15 

50.52  .15 

50.37  .15 

50.22  .13 

50.10  .11 

50.01  .07 


Dedination 
ITorilL 


+20  35 


// 


27.2  -0.1 
27.1  0.8 
26i)    0.3 

26.5  0.4 
26.1    0.5 

25.6  0.6 


25.1 
24.5 
23.9 
23.3 


0.6 
0.6 
0.6 
0.5 


a  Persei. 


Bight 
Aaoenaion. 


49.96 -.oal  22.9 
49.95  +.01 
49.98    .06 
50.07    .11 
50.20    .16 


60.88 
50.60 
50.86 
51.15 
51.46 


51.79  .33 

52.12  .33 

52.45  .33 

52.78  .39 

53.10  .31 


0.4 
22.5  0.3 
22.3  -0.1 
22.3  -H>.l 
22.5    0.3 


53.40 
53.68 
53.94 
54.18 
54.38 


.99 
jn 


.19 


54.56  .16 

54.71  .1) 

54.83  .10 

54.91  .07 

54.96  +.03 
54.96  .00 
54.96  -.04 
54.90  -.07 


27.7 
29.1 
30.5 
31.9 
33.3 

34.6 
35.9 
37.0 
38.0 

38.8 


1.3 

1.4 

1.4 
1.4 
1.4 

1.3 
1.9 
1.1 
0.9 
0.8 


39.6     0.6 

40.1  0.5 
40.6     0.4 

40.9    0.3 

41.2  0.9 

41.3  +0.1 
41.3  0.0 
41.2-0.1 


h     m 

3  15 

6 

34.21  -.11 
34.08  .15 
33.91  .19 
33.70  .S 
33.47    .94 

33.23    .95 


DeoUnatloii 
Narth. 


+49  25 


it 


32.98  .94 

32.75  .99 

32.56  18   33.9 

32.40  .13   32.3 


35.8  +1.9 
36.8  0.9 
37.5  0.5 
37.8  •fO.l 
37.7  -0.3 

37.3    0.6 


36.4     1.0 

35.3    1.J 

1.5 

1.7 


32.30  .07 
32.26  -.01 
32.29  +.06 
32.38  .13 
32.55    .90 


32.78 
33.06 
33.40 
33.78 
34.20 

34.64 
35.09 
35.54 
35.99 
36.43 

36.85 
37.25 
37.61 
37.95 
38.24 


M 
.31 
.36 
.40 
.43 

.45 

.45 

.45 
.45 
.43 

.41 
.38 
.35 
.39 
.96 


38;60  .524 

38.71  .19 

38.88  .14 

39.00  .09 


30.6  1.8 
28.8  1.8 
27.1  1.7 

25.5  1.6 

24.0  1.4 

22.7  1.1 

21.8  0.8 

21.1  0.5 
20.7  -0.9 
20.7  -K.l 

21.0  0.5 

21.6  0.8 

22.5  1.1 

23.7  1.3 

25.2  1.6 

26.8  1.7 

26.6  1.9 

30.6  9.0 

32.7  9.1 

34.8  9.9 

37.0  9Ji 

39.2  9.9 

41.3  9.1 

43.4  9.0 


45.3 


6  Peraei. 


Bight 
▲aoenaion. 


39.06 +.04 
39.07 -.09   47.0 
39.02    .07 
38.92  -.19 


1.8 

1.6 

48.5     1.4 

49.7  +1.1 


h     m 

3  34 


11.73 -.06 
11.63  .13 
11.48  .17 
11.30  .90 
11.08    .93 


10.85 
10.61 
10.38 
10.18 
10.02 


BeeUnatioD 


ITorik, 


+47  23 


.94 

.93 

ja 

.19 
.14 


0.90  .09 
9.84  -.03 
9.84  +.04 
9.91  .10 
10.05    .17 

10.25 
10.50 
10.81 
11.17 
11.56 


11.97 
12.40 
12.84 
13.28 
13.71 


.49 
.44 
.44 
.44 

.43 


14.13  .41 

14.58  .30 

14.90  .36 

15.24  .33 
15.55  .99 

15.83  .9« 

16.06  Jtl 

16.25  .17 
16.39  .19 

16.48  .06 
16.52  +.01 
16.50 -.04 
16.43  -.09 


// 


49.4  +1.9 
50.4  0.9 
51.2    0.6 

51.6  40.3 

51.7  -0.1 


51.4 

50.8 
49.8 
48.6 
47.2 


0.5 
0.8 

1.1 

1.3 

1.5 


45.7  1.6 
44.0  1.6 
42.4  1.6 

40.8  1.5 

39.4  1.3 

38.2  1.1 

37.2  0.9 

36.5  0.6 

36.0  -0.3 

35.9  0.0 

36.1  +0.3 
36.5  0.6 

37.3  0.9 
38.3  1.1 
39.5  1.3 

40.9  1.5 

42.5  1.7 

44.2  1.8 

46.0  1 9 
47.9  9.0 

49.9  9.0 

51.9  9.0 

53.8  1.9 

55.7  1.9 

57.5  1.7 

59.1  1.6 

60.6  1.3 

01.8  +1.1 


II  Tann. 


Bight 
Aaflwrion. 


Declisatiofi 
AoftJL 


h     m 

3  40 


11.76 -.03 
11.71  .07 
11.62  .11 
11.50  .13 
11.35    .15 


+23  43 


tt 


11.20    .16   35.5 


J1.03 
10.87 
10.73 
10.61 


.16 


36.2+0.1 
36.3  0.0 
36.2-0.1 
36.1  0.9 
35.8    •J9 


35.0 


0.4 
0.5 


.15   34.5    Oji 


.13 


40   33.3 


33.9 


0.6 


.: 


10.52 
10.48 
10.49  +.03] 
10.54 
10.65    .1 

10.80 
11.00 
11J» 
11.51 
11.81 

12.13 
12.46 
12.80    .34 
13.14    .34 
13.47    .33 


32.7  0.5 
32.2    0.4 

31.8  0.3 
31.6  -0.9 

31.5  0.0 

31.6  +0J9 

31.9  0^ 
32.4  0.0 
33.0  0.7 
33.8    OJi 


13.79 
14.10 
14.38 
14.65 
14.90 


.31 
.30 
.98 
JM 
.83 


34.8 
35.8 


1.0 
1.1 


15.11  .90 

15.30  .17 

15.45  .14 

15.58  .10 

15.66  .07 
15.71  +.03 
15.72 -.01 
15.69  -.06 


37.0  IS 

38.2  iJi 

39.3  1.9 

40.5  IJ 

41.6  1.1 

42.6  1.0 
43.5  0.9 

44.4  0.6 

45.1  0.7 
45.8  0.6 

46.3  0.5 
46.8  0.4 

47.2  0.3 

47.4  OJ 

47.7  0.9 

47.8  +0.1 
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APPABBNT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

1 

(Paraei. 

7* 

Eridani. 

yTauri. 

1  . 

» Tauri. 

Date. 

AaoeaaloB. 

DecUnation 
Wortk, 

A^»5L 
Aaoanalon. 

DeoHaatiim 

Bight 
▲aoenaifln. 

Ncrth, 

Blgbt 
AaoMiaioii. 

Deolinatlon 
Nwrtk,     . 

1 

1 

1 
1 

h     m 

3  46 

o 

+81 

81 

h     m 

3  52 

0           1 

-13  51 

h     m 

4  12 

0 

+15 

19 

h     m 

4  21 

+18  54 

L 

(D«c.  30.4) 

95.54- 

-.04 

»/ 

13.9  -H».5 

18.87- 

-.05 

30.1 

-1.5 

49.10- 

-.01 

II 
66.3  -0.3 

27.69 

.00 

33.1  -0.1 

Jan.    9.3 

95.48 

.06 

14.4 

0.4 

18.81 

.08 

31.5 

1.3 

49.08 

.05 

55.0 

0.3 

97.57- 

-.04 

3.3.0    0.1 

19.3 

95.39 

.11 

14.6  •fO.S 

18.71 

.11 

32.7 

I.l 

49.01 

.08 

54.7 

0.3 

97.51 

.08 

39.8    0.9 

«.3 

95.96 

.14 

14.7 

0.0 

18.59 

.14 

33.6 

0.8 

48.91 

.19 

54.4 

0.3 

97.43 

.11 

39.7    0.9 

F«b.    8.3 

95.10 

.17 

14.6 

-0.S 

18.44 

.18 

34.3 

0.5 

48.78 

.14 

54.1 

0.3 

27.29 

.14 

39.6    0.9 

18.9 

94.93 

.18 

14.3 

0.4 

18.28 

.17 

34.7-0.9 

48.63 

.18 

53.8 

0.3 

27.14 

.18 

39.9    0.3 

1».2 

34.75 

.Id 

13.8 

0.8 

18.11 

.17 

34.8  +0.1 

48.47 

.18 

63.5 

0.8 

96.98 

.17 

31.9    0.3 

Mar.  10.9 

94.57 

.17 

13.3 

0.7 

17.94 

.18 

34.5 

0.4 

48.31 

.18 

63.2 

0.8 

96.81 

.18 

31.6    0.3 

90.9 

94.41 

.15 

19  5 

0.8 

17.79 

.15 

34.0 

0.7 

48.16 

.14 

63.0 

0J9 

96.06 

.15 

31.3    0.3 

90.1 

94.98 

.isi 

11.6 

0.9 

17.65 

.19 

33.2 

0.0 

48.03 

.19 

69.8 

OJi 

96.59 

.13 

31.0    0.3 

Apr.    9.1 

94.18 

.06 

10.7 

0.0 

17.65 

.09 

32.1 

1.9 

47.93 

.08 

59.6  -0.1 

96.41 

.00 

1 
30.8    0.3 

.19.1 

94.13- 

-.03 

9.9 

0.9 

17.48- 

-.05 

30.8 

1.5 

47.86- 

-.06 

62.5 

0.0 

96.33 

.08 

30.5    0.9 

,           99.0 

94.13  •I-.09 

9.0 

0.8 

17.46 

.00 

29.2 

1.7 

47.84 

.00 

69.6 +0.1 1 

96.30- 

-.01 

30.4  -0.1 

Maj    9.0 

94.18 

.oa 

8.3 

0.8 

17.48  +.04 

97.4 

1.9 

47.86  +.0^ 

698 

0.3 

26.31  +.04 

30.4    0.0 

1           19.0 

94.98 

.13 

7.8 

0.5 

17.54 

.09 

95.4 

9.1 

47.99 

.09 

63.1 

0.4 

96.37 

.00 

30.5  -fO.9 

99.0 

94.44 

.18 

7.4 

0.3 

17.65 

.13 

93.2 

9.9 

48.03 

.14 

58.6 

0.6 

96.48 

.13 

30.7    0.3 

Jaoe    7.9 

94.65 

S3 

7.3  -0.1 

17.80 

.17 

90.9 

9.3 

48.19 

.18 

64.2 

0.7 

96.63 

.18 

31.1     0.5 

17.9 

94.89 

SCI 

7.2  +0.1 

17.99 

.91 

18.6 

9.3 

48.39 

.99 

66.0 

0.8 

26.83 

.99 

31.6    0.6 

97.9 

95.18 

.30 

7.4 

0.3 

16.99 

.94 

16.3 

9.3 

48.63 

.95 

55.9 

1.0 

27.06 

.99 

39.3    0.7 

Jalj    7.9 

95.49 

.33 

7.9 

0.5 

18.47 

.97 

14.1 

9.9 

48.89 

JH 

66.9 

1.1 

97.33 

.98 

33.1    0.9 

17.8 

95.83 

.35 

8.5 

0.7 

18.75 

JN 

12.0 

9.0 

49.18 

.30 

58.0 

1.1 

97.61 

.30 

34.0    0.9 

97.8 

96.18 

.38 

9.3 

0.9 

19.05 

.30 

10.1 

1.8 

49.48 

.31 

59.1 

1.1 

97.99 

.31 

34.9    1.0 

Aug.   6.8 

96.54 

.38 

10.2 

1.0 

19.35 

.31 

8.4 

1.5 

49.80 

.39 

00.2 

1.1 

28.24 

.39 

35.9    1.0 

1           16.7 

96.90 

.38 

11.3 

1.1 

19.65 

.30 

7.0 

1.9 

50.19 

.a 

61.3 

1.0 

28.56 

.33 

36.8    0.9 

96.7 

97.96 

.35 

12.4 

1.9 

19.96 

.30 

6.0 

0.8 

50.43 

.39 

62.2 

0.9 

28.89 

.39 

37.7    0.9 

Sept.  6.7 

97.60 

.34 

13.6 

1.9 

90.95 

.99 

5.4  +0.4 

50.75 

.31 

63.1 

0.8 

99.91 

.39 

38.6    0.8 

15.7 

97.93 

•wQI 

14.8 

1.9 

90.53 

.98 

5.2 

0.0 

51.05 

.30 

63.9 

0.7 

99.52 

.31 

:I9.3    0.7 

95.6 

98.25 

•«KI 

16.0 

1.9 

90.80 

.90 

5.4 

-0.4 

51.34 

.98 

64.5 

0.5 

99.89 

.99 

40.0    0.6 

Oct.     5.6 

98.54 

17.2 

19 

21.04 

.93 

6.0 

0.6 

51.61 

.97 

64.9 

0.4 

30.10 

.98 

40.5    0.5 

15.6 

98.80 

.S5 

18.3 

1.1 

91.97 

.91 

6.9 

I.l 

51.87 

.95 

65.2 

0.9 

30.37 

98 

40.9    0.3 

95.6 

99.04 

.« 

19.4 

1.1 

91.46 

.18 

8.2 

1.4 

52.10 

.99 

65.3  +0.1 

30.69 

n 

41.1     0.9 

•  Nat.   4.5 

99.95 

.IS 

90.5 

1.0 

91.63 

.15 

9.7 

1.6 

62.31 

.19 

65.3 

0.0 

30.84 

.91 

41.3    0.1 

14.5 

99.49 

.14 

91.5 

1.0 

91.77 

.19 

11.4 

t.8 

52.49 

.17 

65.2 

-0.1 

31.03 

.18 

41.4  +0.1 

94.5 

99M 

.18 

99.4 

0.0 

91.87 

.00 

13.9 

1.9 

52.64 

.13 

66.1 

0.9 

31.19 

.14 

41.4    0.0 

l>e€.    4.4 

99.65 

.08 

93.3 

0.8 

91.94 

.05 

15.1 

1.9 

52.75 

.10 

64.9 

0^ 

31.32 

.11 

41.4  H>.1 

14.4 

99.71  -I-.03 

94.0 

0.7 

91.97 +.01 

16.9 

1.8 

52.83 

.08 

64.6 

0.3 

31.40 

.07 

41.3    0.1 

-i4.4 

29.79- 

-.01 

94.7 

0.8 

21.96- 

-.OJ 

18.6 

1.7 

52.87  +.09 

64.3 

0.3 

31 .45 +.03 

41.2    0.1 

<4.4 

29.69- 

-.06 

25.2  40.4 

21.92- 

-.08 

90.2 

-1.5 

52.86- 

-.0^ 

64.0-0.3 

31.40- 

-.0^ 

41.1  -0.9 
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APPAEENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

a  Tauri. 
{Mdebatran.) 

*9  Camelopardalta. 

I 

Auriga. 

U  Orionia. 

Solar 
Date. 

1 

1 

Bight 
Aacension. 

Declination 
North, 

Bight 
Aaoeaoion. 

Deelinatiou 
NorOi, 

Bight 
Aacenaion. 

Deolination 
Narfk. 

Bight 
Aaceaalon. 

Bcelinatkni 
Narik. 

h     m 

4  28 

0 

+16 

15 

h     m 

4  41 

O           / 

+66    7 

h     m 

4  48 

+32 

58 

h     m 

4  57 

+15    13 

(Dec.  30.4) 

8 

53.33  -I-.01 

48'2  -0.9 

8 

52.$)7  ■ 

-.05 

67.6  +9.4 

a 
60.83 +.03 

22.6  -HI.? 

a 
34.14 +.09 

61.9  -0.3 

Jan.     9.4 

53.32- 

-.04 

48.0 

0.9 

52.88 

.15 

69.8    9.1 

60.83- 

-un 

23.3 

0.6 

34.14- 

-4» 

61.6    oj 

19.4 

53.26 

.07 

47.7 

0.9 

52.68 

.94 

71.8    1.8 

60.78 

.07 

23.8 

0.5 

34.11 

.05 

61.3    oj 

29.3 

53.17 

.11 

47.5 

0.3 

52.40 

.39 

73.4     1.4 

60.69 

.19 

24.3 

0.4 

34.04 

.00 

61.1    0..1 

Feb.    8.3 

53.05 

.14 

47.3 

0.3 

52.05 

.38 

74.6    1.0 

60.55 

.15 

24.6-HI.9 

33.93 

.13 

60.8    0.9 

18.3 

52.90 

.16 

47.0 

0.3 

51.64 

.43 

75.3  +0.5 

60.39 

.18 

24.7 

0.0 

33.79 

.15 

60.6    0.3 

28.2 

52.74 

.17 

46.7 

0.3 

51.20 

.45 

75.5    0.0 

60.20 

.19 

•24.6  -0.9 

33.63 

.16 

60^4    oj 

Mar.  10.2 

52.58 

.16 

46.4 

0.3 

50.75 

.44 

75.2  H».5 

60.01 

.19 

24.4 

0.3 

33.46 

•17 

60J2    0.9 

20.2 

52.42 

.15 

46.2 

0.3 

50.32 

•49 

74.4     1.0 

59.83 

.18 

23.9 

0.5 

33..30 

.16 

60^1    0.9 

30.2 

52.28 

.13 

46.0 

0.9 

49.93 

.37 

r3.2  1.4 

59.65 

.16 

23.4 

0.6 

33.15 

.14 

59^9    0.1 

Apr.    9.1 

52.16 

.10 

45.8 

0.9 

49.59 

•30 

71.7    1.7 

59.51 

.13 

22.7 

0.7 

33.02 

.19 

59.8  -O.I 

19.1 

52.08 

.06 

45.7  H).l 

49.33 

.92 

69.8    9.0 

59.40 

.00 

22.0 

0.8 

32.92 

•08 

59.8    0.0 

29.1 

52.04  • 

-.02 

'  45.7  +0.1 

49.15 

.19 

67.7    9.9 

59.33- 

-.04 

21.2 

0.8 

32.86- 

-.04 

59.8 -fO.l 

May    9.1 

52.05  -I-.03 

45.8 

0.9 

49.08- 

-.09 

65.4    9.3 

59.32  +.01 

20.4 

0.8 

32.84 

.00 

60.0    OJ 

19.0 

52.10 

.08 

46.0 

0.3 

49.11  +.08 

63.1    9.3 
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-.04 

30.8 

0.9 

9.20 

.16 

61.3 

9.3 

47.16- 

-.03 

28.6 

0.8 

53.82- 

-.09 

19.6    0.7 

18.4 

48.71 

.06 

31.0 

0.3 

9.98 

.97 

63.5 

9.1 

47.11 

.06 

29.3 

0.8 

53.77 

.07 

19.0    0J» 

98.4 

48.61 

.IS 

31.3 

0.3 

8.66 

.36 

65  4 

1.8 

47.01 

.19 

30.1 

0.7 

53.68 

.10 

18.6    0.4 

Mar.  10.3 

48.47 

.15 

31.6 

0.3 

8.26 

.43 

67.0 

1.4 

46.87 

.15 

30.7 

0.6 

53  67 

.13 

18.3    0.9' 

20.3 

48.31 

.16 

31.9 

0.3 

7.81 

.48 

68.1 

0.9 

46.70 

.18 

31.3 

0.5 

53.42 

.15 

18.1  -0.1 

30.3 

48.15 

.17 

32.1 

0.9 

7.32 

m 

.50 

68.8  +0.4 

46.52 

.19 

31.7 

0.4 

53.27 

.16 

18.1    0.0 

Apr.    9.3 

47.fW 

.17 

32.3 

0.1 

6.82 

.50 

69.0  -0.1 

46.33 

.10 

32.0  +0.9 

53.11 

.16 

10.2  +0.9 

I9.-2 

47.8-2 

.15 

32.4  +0.1 

6.33 

.47 

68.6 

0.6 

46.15 

.17 

32.1 

0.0 

52.96 

.15 

18.4     0.3 

«>.ii 

47.68 

.13 

32.4 

0.0 

5.89 

.49 

67.8 

1.0 

45.99 

.15 

32.0  -0.9 

52.82 

.13 

18.7    0.4 

Maj    9.a 

47.56 

.10 

32.4 

0.0 

5.51 

.85 

66.6 

1.4 

45.86 

.19 

31.8 

0.3 

52.70 

.10 

19.1     0.4 

19.1 

47.48 

.06 

32.4  -O.l 

5.19 

.97 

65.0 

1.8 

45.76 

.06 

31.5 

0.4 

52.61 

.07 

19.6    0.5 

S9.I 

47.44  ' 

-.08 

32.3 

0.1 

4.97 

.16 

63.0 

9.1 

45.69- 

-.04 

31.0 

0.5 

52.55 

.04 

20.1    0.6 

June   8.1 

47.44  +.08 

32.2 

0.1 

4.64- 

-.08 

60.8 

9.3 

45.67 

.00 

30.4 

0.6 

52.53- 

-.01 

20.7     6.7 

18.1 

47.47 

.06 

32.0 

0.1 

4.81  +.09 

58.4 

9.5 

45.69  +.04 

29.7 

0.7 

52.54  +.08 

81.4    0.7 

td.O 

47.55 

.00 

31.9 

0.9 

4.88 

.19 

55.8 

9.6 

45.76 

.08 

29.0 

0.8 

52.59 

.06 

28.1    0.7 

July    H.O 

47.66 

.13 

31.8 

0.9 

5.05. 

.99 

53.2 

9.6 

45.86 

.19 

28.2 

0.8 

52.67 

.10 

82.9    0.7 

18.0 

47.81 

.17 

31.6 

0.9 

5.32 

.31 

60.6 

9.6 

46.00 

.16 

27.4 

0.8 

52.78 

.13 

23.6    0.7 

«9.0 

47.99 

.80 

31.4 

0.9 

5.(>6 

.40 

48.0 

9.5 

46.18 

M 

26.6 

0.8 

52.92 

.16 

84.8    0.6 

Aog.   C.!! 

48.20 

.99 

31.2 

0.9 

6.11 

.48 

45.5 

9.4 

46.39 

.98 

25.8 

0.9 

53.09 

.18 

84.8    0.5 

Ifi.D 

48.44 

.95 

30.9 

0.3 

6.63 

.55 

43.2 

9.9 

46.64 

.96 

24.9 

0.0 

53.29 

.91 

85.3    0.4 

«H.9 

48.70 

.97 

30.6 

0.4 

7.21 

.61 

41.0 

9.0 

46.91 

.98 

24.1 

0.0 

53.51 

.93 

85.6  +0.9 

Sept.  5.9 

48.98 

.90 

30.2 

0.4 

7.85 

.67 

39.1 

1.8 

47.20 

.30 

23.2 

0.0 

53.75 

.95 

85.7    0.0 

'  15.8 

49.27 

.31 

29.7 

0J> 

8.54 

.71 

37.5 

1.5 

47.51 

.38 

22.3 

0.0 

54.02 

.97 

85.6  -0.9 

i5.8 

49.50 

.39 

29.1 

0.0 

9.27 

.75 

36.2 

1.9 

47.85 

.34 

21.4 

0.9 

54.30 

JB9 

85.3    0.5 

Oct.     5.8 

49.91 

.33 

28.5 

0.7 

10.03 

.77 

35.2 

0.8 

48.20 

.36 

20.5 

0.9 

54.59 

.30 

84.7    0.7 

15.7 

50.24 

.34 

27.7 

0.8 

10.81 

.78 

34.6  -0.4 

48.56 

.36 

19.7 

0.6 

54.89 

.31 

83.9    1.0 

95.7 

50.58 

.34 

27.0 

0.8 

11.59 

.78 

34.4 

0.0 

48.1W 

.3; 

18.9 

0.8 

55.20 

.39 

88.8    1J9 

.Not.    4.7 

60.S)2 

.33 

20.1 

0.8 

12.37 

.76 

34.5  +0.4 

49.29 

.37 

18.2 

0.7 

55.52 

.31 

81.6    1.4 

14.7 

51.24 

.39 

25.3 

0.8 

13.11 

.73 

35.1 

0.8 

49.65 

.36 

17.6 

0.6 

55.83 

.31 

80.1     1.5; 

•14.6 

51.56 

.31 

24.6 

0.7 

13.81 . 

.68 

36.1 

1.9 

50.00 

.34 

17.1 

0.4 

56.13 

.99 

18.6    1.6, 

Uee.    4.6 

51.85 

J9B 

23.!) 

0.6 

14.46 

.61 

37.5 

1.6 

50.33 

.81 

16.8  -0.9 

56.41 

jsr 

17.0    1.6 

14.6 

52.11 

J04 

23.3 

0.5 

15.02 

.SS 

39.2 

1.9 

50.62 

.98 

16.6 

0.0 

56.66 

.91 

15.4     1.6 

i4.6 

52.33 

J» 

22.9 

0.4 

15.48 

.41 

41.3 

9.9 

50.b8 

.93 

16.7  +«.9 

56.87 

•» 

13.9    1.5 

34.5 

52.51  +.16 

22.6  -041 

15.83 +.» 

43.6  +9.4 

51.09 +.U^ 

17.0  +0.3 

57.05  +.15 

18.5-1  J ! 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


^Dec.  30.5) 

Jan.    9.5 

1D.5 

29.5 

Feb.    8.4 

18.4 
28.4 
Mar.  ]0.3 
20.3 
.30.3 

Apr.  9.3 
19.2 
5«9.2 

May  9.2 
J  9.2 

29.1 

June   8.1 

Jd.l 

28.0 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.9 
15.8 
25.8 

Oct.  5.8 
16.7 

25.7 

Nov.    4.7 

14.7 

24.G 


p  Geminorum. 
(Pollux.) 


Asoenaion. 


b     m 

7  37 


49.27  +.aj 
49.45  .15 
49.57    .JO 

49.04  +.04 

49.05  -.09 


49.61 
49.51 
49.39 
49.23 
49.06 

48.88 
48.71 
48.55 
48.42 
48.32 


.07 
.11 
.14 
.17 
.18 

.18 
.17 
.15 
.19 
.09 


48  25  .05 
48.23  -.01 
48  24  +.03 
48  29  .07 
48.38  .11 


DediBatioii 
North, 


48.51 
48.67 
48.87 
49.09 
49.34 


.15 
.18 
.91 
.94 
.96 


49.61  .99 

49.91  .31 

50.23  .39 

50.56  .34 

50.90  .35 


51.26 
51.61 
51.96 
52.30 


.36 
.36 
.35 
.33 


■Dec.    4.6  52.63    .31  11.5    0.5 

14.6  52.92    .96  11.1     0.3 

24.6  53.17    .93  10.9-0.1 

34.6 1  53  38  Kisl  10.9  +0.1 


+28   19 

2L2  0.0 
21.3  +0.9 
21.6  0.3 
22.0  0.5 
22.5    0.6 


23.1 
23.7 
24.3 
24.8 
25.2 


0.6 
0.6 
0.6 
0.5 
0.4 


25.6  0.3 
25.8  +0.1 
25.8    0.0 

25.7  -0.1 
25.5    0.9 


0  Geminorum. 


Bight 
AaoenaioD. 


25.2 
24.9 
24.4 
23.9 
23.3 


0.3 
0.4 
0.5 
0.6 
0.6 


22.7  0.6 

22.1  0.7 

21.4  0.7 

20.7  0.8 
19.9  0.8 

19.1  0.8 

18.2  0.9 

17.3  0.9 

16.4  0.0 

15.5  0.9 

14.5  0.9 

13.6  0.9 

12.8  0.8 

12.1  0.7 


DeoUnatioii 
North, 


h     m 

7  45 


60.10 +.91 
60.29    .161 
60.42    .11 
60.50  +.05 
60.52  -.01 

60.48  .06 

60.40  .10 

60.29  .14 

60.14  .16 

59.97  .17 

59.80  .17 

59.63  .16 

59.48  .14 

59.35  .19 

59.24  .09 

59.17  .05 
59.14 -.01 
69.15 +.03 
59.19  .06 
59.27    .10 


50.39 
59.55 
59.73 
59.95 
(i0.19 

60.45 
60.74 
61.05 

(>l.72 


.14 
.17 
.90 
.93 
.95 

.98 
.30 
.39 
33 
.35 


()2.07  .35 

62.42  .36 

62.78  .35 

63.12  .34 


63.44 
63.74 
64.00 


.31 
.98 
.94 


+27     4 


// 


50.6  -0.1 
59.6  40.1 
59.8  0.3 
60.1  0.4 
60.6    0.5 


61.1 
61.7 
62.2 
62.8 
63.2 


0.6 
0.6 
0.6 
0.5 
0.4 


•3Ur8aBMajori8(H.) 


Bight 
AaoenaioD. 


63.6  0.3 

63.8  40.9 

63.9  0.0 
63.9  -0.1 

63.8  0.9 

63.6  0.3 
6:).3  0.4 

62.9  0.4 
62.4  0.5 
61.9  0.5 

61.3  0.6 

60.7  0.6 
60.1  0.7 

59.4  0.7 
58.6  0.8 


57.8 
56.9 
56.0 
.%.l 
54.1 


0.8 
O.U 
1.0 
l.O 
1.0 


53.0  1.0 

52.1  1.0 
51.1  0.9 
50.3  0.8 

49.6  0.6 
49.1  0.4 

48.7  -0.9 


64.22 +.19   48.7+0.1 


h     ni 

8    0 


37.95  +.45 
38.33  .33 
38.60    .90 

38.73  +.07 

38.74  -.06 

38.62  .18 

38.38  .99 

38.05  .37 

37.64  .44 

37.18  .48 


36.69 
:)6.20 
35.72 
35.29 
34.91 


.50 
.49 
.46 
.41 
.34 


DeoUnatioii 
North. 


+68  49 


// 


58.3  +9.1 
60.6  9.3 
62.9  9.5 
65.6  9.6 
68.0    9J& 


15  Argui  (0 


70.5 
72.7 
74.7 

76.3 
77.5 


9.4 

9.1 
1.8 
1.4 
0.9 


34.60  .97 
34.38  .18 
34.25  -.09 
34.21  +.0J 
34.27    .11 


34.42 
34.67 
35.00 
35.4 1 

:i.'i.90 

36.40 
37.0d 
37.76 
38.48 
30.23 


.93 
.93 
.38 
.4J 
.53 

59 
.65 
.70 
.74 
.77 


40.01  .78 

40.79  .78 

41.57  .77 

42.32  .73 

43.03  .68 

43.66  .60 
44.22  .51 

44.67  +.40 


78.1  +o.r. 
78.3  0.0 
78.1  -0.5 

77.3  1.0 

76.1  J. 4 

74.4  1.8 

72.6  9.1 

70.2  9.4 

07.7  9.6 
65. 1     9.7 


6-VJ 
5.^.5 
5(1.8 
51.1 
51.5 

49.1 
46.9 
45.0 
43.4 
42.1 


9.8 
9.8 
9.8 
9.6 
9.5 

9.3 
9.1 
1.8 
1.5 
1.1 


41.2  0.7 
40.7  -0.3 
40.7  +0.9 

41.1  0.6 

41.9     1.1 

43.2  1.5 
44.9  1.8 
46.9  +9.1 


Bight 
AaoenaioD. 


li     m 

8    2 


19.96  +.18 
20.12  .13 
20.22  .08 
20.27  +.03 
20.27  -.03 


20.22 
20.13 
20.00 
19.65 
19,67 


DceUnatMni 
South. 


.0 

.11 

.15 

.17 

.18 


19.49  .18 

19.31  .18 

19.13  .17 

18.98  .15 

18.84  .19 

18.73  .09 
18.66  .06 
18.61  -.03 
18.60  +.01 
18.63    .041 


18.69 
18.78 
18.91 
19.07 
19.26 

19.46 
19.73 
20.00 
20.29 
20.60 


.06j 
.11 
.14 
.16 

Jil 

.93 

.96 
.98 
.30 
.99 


20.92  .33 

21.25  .33 

21.57  .99 

21.88  .31 


22.18 
22.44 
22  67 


.93 
.91 


-23  56 


II 


54.3 -9J 
57.2    9.9 

60.0  9.8 
62.7    9.5 

65.1  9.3 


67.2 
69.0 
70.5 
71.7 
72.4 


9.0 
1.7 
L3 
1.0 
0.6 


22.86 +.16   67.7 -9J 


72.8-0.9 

72.9  40.1 

72.6  0.5 

71.9  0.8 

70.9  1.1 

69.6  1.4 

68.1  1.7 

66.3  1.9 

64.4  9.0 

62.3  9.1 

60.2  9.1 
66.1  9.1 

66.0  9.0 

54.1  1.8 

62.5  1.5 

61.2  1.9 

60.2  0.8 

49.7  40.3 

49.6  -0.9 
60.1  0.7 

61.0  1.9 

52.4  1.6 

54.3  9.1 

66.6  9.4 

69.0  9.7 

61.8  9.9 

64.7  3.0 
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:jlou8s 

1  UPPER  TRANSIT  AT  WASHINGTON. 

AFPABENTP] 

"OBT] 

ETR 

eHjdnt. 

c  UraflB  Majorif  • 

*o'  Urse  Majoris. 

s 

Canon. 

Mmb 

IMk' 
Date. 

1 

»#» 

TNinHMtton 

jfVroi. 

Biglrt 

1 

DeoHaitloii 

Jfortt. 

Blglrt 

r 

OB. 

Deoliiuitkii 

1 

OB. 

North, 

XvVrW* 

» 

k     m 

8  40 

-1^  51 

k     m 

8  50 

448  81 

k     m 

8  59 

+67  87 

k 

9 

m 
1 

o          » 

+11    9 

-(I>ec.90j6) 

17.30  -f  jn 

71.3  -1.5 

s 
49.87  4>.S4 

17.9  40.7 

s 
37.19 +.53 

46.8  +1.5 

• 

6.55 +.90 

45.0  -1.4 

Jan.    9.5 

17.51    .1^ 

69.8    1.4 

49.68 

.98 

18.8    1 0 

37.69 

.44 

47.5    1.0 

6.79 

.91 

43.7    1.9 

19.6 

17.67    .1^ 

68.5    1.9 

49.83 

J81 

80.0    1.3 

38.07 

.33 

49.5    9.9 

6.98 

.17 

48.6    1.0 

«.5 

17.79    .oJ 

67.5    1.0 

60.00 

.14 

81.4    1.5 

38.85 

.91 

51.9    9.4 

7.18 

^ 

41.8    0.7 

Feb.    8.5 

17.86  *M 

66.6    0.7 

60.1 1  -f  .07 

83.0    1.7 

38.60  4-.00 

54.4    9.8 

7.81 

41.1     0.5 

^        18.4 

17.87  -.01 

66.0    0.5 

50.13- 

-.01 

84.7    1.8 

38.58- 

■".iw 

66.9    9.8 

7J84  +.01 

40.7    0.3 

88.4 

17.84    .OS 

65.5    0.4 

60.09 

.07 

86.5    1.7 

88.43 

•  Av 

69.4    9.5 

7J83- 

-.03 

40.5  -0.1 

Mar.  10.4 

17.77    .01 

65.3  -4.9 

49.99 

.13   88.8    1.0 

88.84 

•wrn 

61.8    9.3 

7.18 

jon 

40.5    0.0 

80.4 

17.67    .11 

65.8    0.0 

49.84 

.18    89.7     1.5 

87.95 

63.9    9.0 

7.10 

.10 

40.6  4«.9 

ao.3 

17.65    .13 

65.3  48.1 

49.64 

.91 

31.1      1.9 

37.58 

65.7    1.6 

6.06 

.10 

40.8    0  3 

Apr.    9.3 

17.41    .14 

65.4    0.9 

49.48 

33.8    0.0 

37.17 

.43 

67.1    1.1 

6.86 

.14 

41.1     0.3 

19.3 

17.87    .14 

65.7    0.3 

49.19 

sai  38.9    0.6 
M  33.4  40.3 

36.79 

.45 

68.0    0.7 

6.78 

.14 

41.5    0.4 

89.3 

17.18    .14 

66.0    0.4 

48.96 

36.87 

.45 

68.4  46.9 

6.68 

.13 

41.8    0.4 

Mar    9.2 

17.00    .Ifl 

66.4    0.4 

48.74 

.91 

33.6  -0.1 

85.88 

.43 

68.4  -^.3 

6.45 

.10 

48.8    0.4 

19J2 

16.89    .IQ 

66.8    0.5 

48.54 

.10 

33.8    0.4 

35.41 

.30 

67.8    0.8 

6.84 

.11 

48.7    0.4 

89.8 

16.80    .06 

67.3    0.5 

48.87 

.15 

38.6    0.7 

35.04 

66.8    1.9 

6.84 

.00 

43.1    0.4 

Jona   6.1 

16.74    .00 

67.8    0.5 

48.84 

.11 

31.7    1.0 

34.73 

65.4    1.7 

6.17 

.00 

43.4    0.4 

18.1 

16.70  -.00 

68.4    0.5 

48.15 

.07 

30.6    1.3 

84.49 

63.5    9.0 

6.18 

.03 

43.8    0.4 

88.1 

16.70  •l-.Ql 

68.9    0.5 

48.11  - 

-.od  89.1    1.8 

34.33 

.13 

61.4    9.3 

6.10- 

-.01 

44.1    0.3 

Jalr    8.1 

16.78    .04 

69.4    0.5 

48.11 +.03 

87.5    1.7 

34.84- 

— .UH 

68.9    9.6 

6.U  +.09 

44.4    0.9 

18.0 

16.77    .07 

69.9    0.5 

48.16 

.07 

85.7    1.0 

34.84  H'.04 

66.8    9.8 

6.15 

.05 

44.6    OJi 

88.0 

16.65    .10 

70.3    0.4 

48.85 

.19  83.7    9.0 

84.38 

.131 

53.4    9.0 

6.81 

.00 

44.8  4«.l 

Ang.   7.0 
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*32  Ursas  Majoris 

f 

I  LeoniB. 

*9  DraooniB  (li.) 

r 

i 

p  Leoaia. 
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flolar 
Date. 

1 

Hgbt 
A  ftWHWiffn . 

DeoUoatloii 

Rli^t 
Aaoenaion. 

DedlnatioD 
JTbrA. 

Bight 
AMeulon. 

JfMtft. 

Bight 

DedlnatioD 
ScfOu 

b     m 

10    9 

4^5  42 

b     m 

10  13 

• 

+20  27 

b     m 

10  24 

+76  20 

b     m 

10  26 

o 

+9  55 

(Dec.  30.6) 

8 

8.41  +.(» 

61.1  40.7 

8 

12.72  +.39 

42.8 

-1.3 

41 .39 +.99 

27.8  4«.0 

21.25 +.31 

77.7  -1.8 

Jan.    9.6 

8.98    .53 

62.0 

1.9 

13.02 

.98 

41.7 

1.0 

42.34    .80 

28.9    1.4 

21.54    .96 

76.0    IX 

19.6 

9.47    .45 

63.4 

1.6 

13.28 

.94 

40.8 

0.7 

43.16    .76 

30.6    1.0 

21.80    .96 

74.5    IJ 

29.6 

9.87    .3( 

65.2 

9.0 

13.50 

.90 

40.3 

0.4 

43.83    .50 

32.7    9.3 

22.02    .99 

73.3    1.1 

Feb.*   8.5 

10.17    .94 

67.4 

9.3 

13.67 

.14 

40.0 

-0.1 

44.34    .49 

35.1     8.6 

2J.I9    .1ft 

72.4    0.8 

18.5 

10.35    .13 

69.8 

9.5 

13.79 

.09 

40.0  +0.9 

44.67    .93 

37.9    9.8 

22.32    .19 

7J.8    ^Jb 

28.5 

J0.42  +.09 

72.4 

9.6 

13.85 +.04 

40.3 

0.4 

44.80  +.04 

40.7    9.9 

22.99    .Oft 

71.4  H»J 

Mar.  10.5 

10.39  -.09 

75.0 

9.6 

13.87 

.00 

49.8 

0.6 

44.75  -.14 

43.6    9.9 

22.42  +.01 

71.3    OU^ 

20.4 

10.26    .18 

77.5 

9.4 

13.85- 

-.04 

41.5 

0.7 

44.53    .31 

46.4    9.7 

22.41  -.03 

71.4  4«.2 

30.4 

J0.03    .96 

79.8 

9.9 

13.79 

.06 

42.2 

0.8 

44.15    .45 

49.0    9.5 

22.37    .06 

71.6    0.3 

Apr.    9.4 

9.74    .as 

81.9 

1.0 

13.70 

.10 

43.0 

0.8 

43.(i3    .57 

51.3    9.1 

22.29    .09 

72.0    0.4 

19.3 

9.40    .37 

83.6 

1.5 

13.59 

.19 

43.8 

0.8 

43.01     .67 

53.2    1.6 

22J20    .10 

72.4    0J> 

29.3 

9.01    .39 

84.8 

1.0 

13.47 

.19 

44.6 

0.7 

42.31     .73 

54.6     1.9 

22.09    .11 

73.0    0.5 

Maj    9.3 

8.62    .40 

85.6 

0.6 

1.3.34 

.19 

45.3 

0.7 

41.56    .76 

55.5    07 

21.96    .11 

73.5    9.6 

19.3 

8.22    .40 

85.9  4«.i 

13.22 

.19 

45.9 

0.5 

40.80    .77 

55.9  49.1 

21.87    .11 

74.1    0.6 

29.2 

7.83    .37 

85.8  -0.4 

13.10 

.11 

46.3 

0.4 

40.04    .74 

55.7-0.5 

2L77    .10 

74.6    0.5 

Jane    8.2 

7.47    .34 

85.1 

0.9 

13.00 

.10 

46.6 

0.3 

39.32    .70 

54.9    1.0 

21.67    .09 

75.1    0.5 

18.2 

7.16    .30 

84.0 

1.3 

12.92 

.08 

46.8  +0.1 1 

38.65    .63 

53.7     1.5 

21.58    .06 

75.5    0.4 

28.2 

6.89    .94 

82.4 

1.8 

12.85 

.06 

46.9 

0.0 

38.06    .55 

.52.0    9.0 

21.51     .06 

76.9    0.4 

July    8.1 

6.67    .18 

80.5 

9.9 

12.80 

.04 

46.8  -0.9 

37.56    .45 

49.8    9.4 

21.46    .04 

76.3    0.3 

18.1 

6.52    .19 

78.2 

9.5 

12.78  - 

-.01 

46.5 

0.4 

37.17    .34 

47.2    9.7 

21.43 -.00 

76.5    0.9 

28.1 

6.43  -.05 

75.6 

9.7 

12.78 +.01 

46.1 

0.5 

36.88    .99 

44.3    3.0 

21.42    .00 

76.6  +0.1 

Aug.   7.0 

6.42  -t-.OS 

72.7 

3.0 

12.80 

.04 

45.5 

0.7 

36.72  -.10 

41.2     3.3 

31 .43 +.09 

76.6  -9.1 . 

17.0 

6.47    .00 

69.7 

3.1 

12.85 

.07 

44.7 

0.8 

36.69  +.03 

37.8     3.5 

21.47    .05 

76.4    0.S 

27.0 

6.59    .16 

66.5 

3.9 

12.93 

.10 

43.8 

1.0 

36.78    .16 

34.3    3.6 

21.5:)    .06 

76.1    0.4 

tiept.  6.0 

6.79    .33 

63.2 

3.3 

13.05 

.13 

42.7 

1.9 

37.00    .99 

30.7     3.6 

21.62    .11 

76.6    0.6 

15.9 

7.06    .31 

60.0 

3.3 

13.19 

.1(^ 

41.4 

1.4 

37.36    .49 

27.1     3.6 

21.74    .14 

74.8    0.6 

25.9 

7.40    .:i8 

56.7 

3.9 

13.37 

.19 

tKfRf 

1.6 

37.84    .55 

23.6     3.5 

21.90    .17 

73.9    1.0 

Oct.     6.9 

7.82    .45 

53.6 

3.0 

13.58 

•3bv 

38.2 

1.7 

38.45    .67 

20.2    3.3 

22.09    .91 

72.8    1.3 

15.9 

8.30    .51 

50.7 

9.8 

13.82 

.96 

36.5 

1.8 

39  18    .78 

17.0    3.0 

22.32    .91 

71.4    1.5, 

25.8 

8.84    .57 

48.0 

9.5 

14.10 

.99 

34.6 

9.0 

40.01     89 

14.2    9.7 

22.58    .97 

69.8    1.7 

Nov.   4.8 

9.43    .09 

45.6 

9.9 

14.41 

.39 

32.6 

9.0 

40.05    .98 

11.7    9.3 

22.86    .30 

68.0    1.9 

J4.8 

10.07    .66 

43.7 

1.8 

14.74 

.34 

30.5 

9.0 

41.96  1.05 

9.6    1.8 

23.18    .39 

66.1    9.0 

24.7 

10.74    .66 

42.1 

1.3 

15.09 

.35 

28.5 

9.0 

43.02  1.09 

8.0    1.3 

23.51     .34 

64.1    9.0 

Deo.    4.7 

11.42    .68 

41.1 

0.8 

15.44 

.36 

26.6 

1.9 

44.12  1.10 

7.0    0.8 

23.85    .34 

02.0    9.1 

14.7 

12.10    .67 

40.5  -0.3 

15.79 

.35 

24.8 

1.7 

45.21   1.06 

6.5 -OJi 

24.19    M 

60.0    9.0 

24.7 

12.75    .63 

40.6  •Kl.d 

16.14 

.33 

23.2 

1.5 

46.27  1.03 

6.7  -W.5 

24.52    M 

68.0    1.6 

34.6 

13.35  -h.57 

41.1  4«.8 

16.46  +.3^ 

21.9 

-1.9 

47.27  +9.6 

7.4  +1.0 

24.84  +.ao{ 

56.2  -1.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTON. 

1 

\ 

9  Argot. 

/  Loonii. 

a  Urm  Majorii 

6  Loonia. 

Mmb 

Hotar 
DKke. 

1 

1 

Aaoeaaiflii. 

DMUaattoo 
Amift. 

AM0iiiA<iii. 

DeoUnatioo 

Bli^bt 

AMMnakMi. 

DeeUBathm 

Blglit 

DeoHnatlOD 
NordL 

JFoffft. 

h     m 

10  40 

-59°    i 

h     m 

10  42 

o          / 

+11  11 

b     m 

10  56 

+63  34 

b     in 

11    7 

O           1 

+21  11 

(Dec.  30.7) 

• 
18.19  -f  .4$ 

58.'6  -«.9 

48.54  +.31 

41.1  -1.8 

8 

lOtOO  +.58 

35[!9-0.i 

S 

35.06  +.35 

49.9  -1.8 

\Jmn.    9.6 

18.(89    .41 

61.7    3.3 

48.85    .98 

39.4    1.8 

10.66    .54 

35.4+0.5 

35.39    .39 

41.6    1.8 

1           19.6 

18.99    .34 

65.9    8.8 

49.19    .98 

37.9    1.3 

11.07    .47 

36.9 

1.0 

35.69    M 

40.4    0.9 

99.G 

19.99    M 

68.8    3.7 

49.35    .91 

36.8    1.0 

11.60    .40 

37.5 

1.5 

35.96    .94 

39.6    0.8 

Feb.    &6 

19.61    .18 

79.6    3.8 

49.54    .18 

35.9    8.7 

11.86    .31 

39.3 

9.0 

36.18    .90 

39.9-8.9 

;           1&5 

19.65    .10 

76.4    3.8 

49.06    .19 

35.3    8^ 

19.19    .91 

41.4 

9.3 

36.35    .15 

39.9  40.1 

<           90.5 

19.79  -I-.09 

80.9    8.7 

49.78    .07 

35.0-4.9 

19.98    .19 
19.35  +.09 

43.8 

9.5 

36^7    .10 

39.4    0.4 

Mar.  10.5 

19.71  -.04 

83.8    3.5 

49.89  4-.03 

.34.9    8.0 

46.3 

9.8 

36.55    .08 

40.0    0.8 

90.5 

19.63    .11 

87.1     3.9 

49.83  -.01 

35.0 -KJi 

49.33  -.07 

48.9 

9.8 

36.68  +.01 

40.7    0^8 

30.4 

19.60    .14 

90.9    9.9 

49.80    .OS 

35.4    8.4 

19.99    .15 

51.4 

9.5 

36.67  -.01 

41.6    0.9! 

•  Apr.    9.4 

19.81    .91 

93.0    9.8 

49.74    .07 

35.8    0.5 

19.04    JM 

53.8 

9.9 

36.18    .08 

49.6    1.0 

19.4 

19.06    .95 

95.3    9.9 

49.65    .00 

36.4    0.8 

11.79    jn 

55.9 

1.9 

36.45    .08 

43.6    1.0 

99.3 

18.88    .98 

97.3    1.7 

49.65    .10 

37.0    8.8 

11.51     .31 

67.7 

1.8 

36.36    .18 

44.6     1.0 

J 

May    9.3 

18.63    .30 

98.7    1.9 

49.45    .11 

37.6    0.8 

11.19    .33 

59.0 

1.1 

36.95    .11 

45.5    8.9 

,           19.3 

1 

ia93    .31 

99.7    0.7 

49.34    .11 

38.9    8.8 

10.85    .34 

59.9 

0.7 

36.14    .11 

46.4     0.6 

1 

99.3 

17.99    .31 

100.9  -0.9 

49.94    .10 

38.8    0.8 

10.59    .34 

60.4  +0.9 

36.03    .11 

47.1     0.8, 

iooo  as 

17.61    .30 

100. 1  44.3 

49.14    .10 

39.3    8.5 

10.18    ^ 

60.4- 

-0.3 

35.99    .11 

47.7    0.8 

18.9 

17.31    .9^ 

99.6    8.8 

49.05    .00 

39.7    8.4 

9.87    3) 

69.8 

0.8 

35.89    .10 

48.1     0.3 

98.9 

17.03    ^ 

98.6    1.9 

48.97    .07 

40.1     8.3 

9.50    sr 

58.8 

1.9 

35.73    .00 

48.9  40.1 

Jmlf    8.2 

16.77    .94 

97.9    1.7 

48.91    .05 

40.4    8  9 

9.34    .93 

57.3 

1.7 

35.64    .07 

48.9  -0.1 

lai 

16.55    .91 

95.3    9l0 

48.87    .03 

40.5  +0.1 

9.18    .18 

55.5 

9.0 

35.68    .08 

48.1     0.3 

98.1 

16.36    .18 

93.1    9.4 

48.84  -.01 

40.6    8.0 

8.97    .13 

63.3 

9.4 

35.53    .04 

47.7    0.5 

Aog.  7.1 

16.98    .11 

90.7    9.8 

48.84  4*.01 

40.5  -0.9 

8.87    .08 

60.7 

9.7 

35.51  -.09 

47.1     0.7 

17.0 

16.16  -.OS 

88.0    9.7 

48.86    .03 

40.3    8.3 

8  89 -.09 

47.9 

3.0 

35.60 +.01 

46.3    0.9 

97.0 

16.13  'f.os 

85.9    9.8 

48.91    .08 

39.9    0.5 

8.89  +.04 

44.9 

8.9 

35.60    .04 

45.3    1.1 

8«pi.  6.0 

16.19    .09 

89.5    9.7 

48.98    .00 

39.3    8.7 

8.89    .10 

41.6 

3.3 

35.68    M 

44.0    1.3 

16.0 

16.31    .18 

79.8    9.8 

49.09    .19 

3S.4    8.9 

9.03    .17 

38.3 

3.4 

35.66    .10 

49.6    1.5 

95.9 

16.51    .94 

77.4    9.3 

49.93    .18 

37.4    1.1 

9.93    .94 

34.9 

3.4 

35.78    .14 

41.0    1.7 

Ott.     5*9 

16.78    .31 

75.3    1.9 

49.41    .90 

36.9    1.4 

9.51    .31 

31.5 

3.4 

35.94    .18 

30.9    1.0 

!           16w9 

n.i9  .37 

73.6    1.5 

49.69    .93 

34.7    1.8 

9.85    .38 

98.9 

3.9 

36.13    .91 

37.9    9.1 

95.9 

17.53    .43 

79.4    0.9 

49.86    .98 

33.0    1.6 

10.95    .44 

95.1 

3.0 

36.37    .99 

35.0    9.9 

Not.    4.8 

17.99    .48 

71.8 -fO.3 

50.14    .99 
60.45    .39 

31.9    1.9 

10.79    .50 

99.9 

9.8 

36.64    JOB 
.16.94    .39 

39.8    9.3 

J 

US 

18.49    M 

71.8-03 

99.9    9.0 

11.94     .55 

19.6 

9.4 

80.5    9.3; 

1          94.8 

1 

19.01    .83 

79.5    1^ 

60.78    .34 

97.1    9.1 

11.81     .58 

17.3 

9.0 

37.97    .34 

98.9    9.3 

Dw.    4.7 

19.65    .54 

73.7    1.8 

51.19     .34 

95.0    9.1 

19.40    .81 

15.6 

1.5 

37.69    .30 

96.0    %M 

14.7 

90.08    Mi 

75.6    9.1 

51.46    .84 

99.9    9.0 

13.01     .81 

14.4 

1.0 

37.98    .38 

93.9    9.0 

94.7 

90.58    .49 

78.0    9.7 

51.80    .33 
69.19  4-4» 

90.9    1.9 

13.69    .80 
14.90  +.58 

13.7 

0.4 

38.33    .35 

99.0    1.8 

34.7 

91.05  •i-.44 

80.9-0.1 

19.1  -1.7 

13.5 -OaI 

88.68 +.3l| 

90.4  -1.6 
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APPARENT  PLACES  FOE  THE  UPPER  TEAK81T  AT  WASmNGTON. 

6  Crateris. 

r  LeoniB. 

*X  Dfaconia. 

V  Leonts. 

Mean 
Solar 
Date. 

1 

BigHt 
Asoenalon. 

Beolination 

Sight 
Asoenaioii. 

Dedinatlou 
Nvrth. 

Bight 
Aaoension. 

DeoUnatioo 

Bight 
Aacenaion. 

THmHnaltftn 

h     m 

11  13 

O            / 

-14    6 

h      m 

11  21 

O            / 

+3  31 

h     m 

11  24 

+69 

59 

h     m 

11  30 

0       * 

-0     8 

(Dec.  30.7) 

8 

12.23  -»-.33 

43.7  -9.5 

8 

37.52 +.33 

57.7  -9.1 

8 

7.95  +.7^ 

73.9  -0.9 

39.81  +.33 

1 

42i»-^! 

Jan.    9.7 

12.54    .30 

46.2    9.5 

37.84    .31 

55.7    9.0 

8.69    .79 

74.0  40.4 

40.13    .31 

45.1    la 

19.6 

12.83    .97 

48.6     9.4 

'38.13    .98 

53.8    1.8 

»7.«$o     .66 

74.8 

1.0 

40.43    .96 

47.1     1.9' 

39.6 

13.08    .93 

51.0     9.3 

38.39    .34 

52.1     1.5 

9.98    .56 

76.1 

1.6 

40.70    .95 

48.9    1.7 

Feb.    8.6 

13.29    .19 

53.3    9.9 

38.61    .90 

50.8    1.3 

10.49    .46 

77.9 

9.0 

40.92    .90 

50.5     1^ 

18.5 

13.45    .U 

55.3    9.0 

38.78    .15 

49.6    1.0 

10.89    .33 

80.1 

9.4 

41.10    .16 

51.8    1.S 

28.5 

13.57    .10 

57.2     1.6 

38.91    .11 

48.8    0.7 

11.16    .91 

62.7 

9.7 

41.24    .19 

52.9    0^ 

Mar.  10.5 

13.64    .05 

58.8    1.5 

39.00    .06 

48.2    0.5 

11.30 +.06 

85.4 

9.8 

41.33    .07 

53.7    0-7 

20.5 

13.67  -I-.01 

60.2    1.3 

39.04  +.03 

47.9  -0.9 

11.32 -.04 

88.2 

9.8 

41.38 +.03 

54.2    0.4 

30.4 

13.67  -.09 

61.3    1.0 

39.05  -.01 

47.8    0.0 

11.22    .16 

91.1 

9.8 

41.40    .00 

54.5  -OJi 

Apr.    9.4 

13.63    .05 

62.2    0.7 

39.02    .04 

47.9  40Ji 

11.01    .96 

93.7 

9.6 

41.38 -.03 

54.6    M 

19.4 

13.58    .07 

62.8    0.5 

38.97    .06 

48.2    0.3 

10.71     .34 

96.1 

f.3 

41.34    .05 

54.6  +0J9 

29.4 

13.50    .08 

63.2    0.3 

38.91     .08 

48.5    0.4 

10.34     .41 

98.2 

1.0 

41.28    .07 

54.3    0.3  > 

Maj    9.3 

13.41    .10 

63.4  -0.1 

38.82    .09 

49.0    0.5 

9.91     .45 

99.8 

1.4 

41.21    .08 

54.0    0.4 

19.3 

13.31    .10 

63.3  -fO.9 

38.73    .09 

49.5    0.6 

9.44     .48 

101.0 

0.9 

41.12    .09 

53.6    0.5 

29.3 

13.21    .10 

63.1    0.4 

38.64    .09 

50.1     0.6 

8.94    .50 

101.7  40.4 

41.03    .00 

53.1    05 

Jane   8.2 

13.10    .10 

62.6    0.5 

38.54    .0^ 

50.7    0.6 

6.45    .49 

101.8  -0.1 

40.94    .09 

62.5    OJI, 

18.2 

13.01    M 

62.0    0.7 

38.45    M 

51.2    0.6 

7.96    .47 

101.5 

0.6 

40.85    .09 

51.9    0.0 

28.2 

12.91    .09 

61.3     Q.8 

38.37    .08 

51.8    0.5 

7.50    .44 

100.6 

1.1 

40.76    .09 

51.3    0  6 

July    8.2 

12.83    .06 

60.4    0.9 

38.29    .07 

52.3    0.5 

7.08    .40 

99.2 

1.6 

40.67    .08 

50.8    ^JS 

18.1 

12.76    .07 

59.4    1.0 

38.22    .06 

52.7    04 

6.71     .35 

97.4 

ft.1 

40.60    .07 

\ 

( 
50.2    0.5 

28.1 

12.70    .05 

58.4    1.1 

38.17    .04 

53.1     0.3 

6.39    .99 

95.1 

9.5 

40.54    .06 

49.7    0.5 

Aog.   7.1 

12.66    .03 

57.3    l.l 

38.13  -.03 

53.4    0.9 

6.14    .99 

92.5 

9.6 

40.50    .09 

49.2    0.4; 

17.1 

12.64  -.01 

56.3    1.0 

38.12    .00 

53.6  40.1 

5.96    .14 

89.5 

8.1 

40.48  -.01 

48.9    0.3 

27.0 

12.66  +.09 

55.3    0.9 

38.13  +.09 

53.6  -0.1 

5.86  —.06 

86.3 

3.4 

40.48  +.01 

4&7  40.1  1 

1 

Sept.  6.0 

12.69    .06 

54.4    0.8 

38.16    .05 

53.4    0.3 

5.84  +.03 

82.8 

3.6 

40.50    .04 

48.7  -0.1 

16.0 

12.76    .09 

53.8    0.6 

38.23    .06 

53.0     0.5 

5.91    .19 

79.2 

3.6 

40.56    .07 

4&8    OJ 

25.9 

12.87    .13 

53.3  40.3 

38.33    .19 

52.4    0.7 

6.08    .91 

75.6 

3.7 

40.66    .11 

49.2    0.5 

Oet.    5.9 

13.09    .17 

53.2    0.0 

38.46    .16 

51.6    1.0 

6.34    .31 

71.9 

S.6 

40.78    .U 

49.9    OjB 

15.9 

13.21    .91 

53.3  HkS 

38.64    .19 

50.4    1.3 

6.69    .40 

68.3 

9.5 

40.95    .19 

60.8    1.1 1 

■ 

25.9 

13.43    .95 

53.8    0.7 

38.85    .93 

49.0    1.5 

7.14    .49 

64.9 

8.3 

41.15    J» 

68.0    1.3 

Nov.    4.8 

13.70    .98 

54.7    1.1 

39.10    .97 

47.4     1.7 

7.67    JSA 

61.7 

8.1 

41.40    M. 

63.4     16, 

14.8 

13.99    .31 

56.0    1.4 

39.39    .30 

45.6    1.9 

8.29    .65 

58.8 

9.7 

41.08    .9J 

55.1     1.6 

24.8 

14.31    .33 

57.5    1.7 

39.70    .39 

43.6    9.1 

8.97    .71 

56.4 

%A 

41.98    .39 

57.0    9.0 

0ec.    4.8 

14.65    .34 

59.4    9.0 

40.03    .34 

41.4     9.9 

9.71     .75 

54.4 

1.7 

42.31     .34 

59.1    9.11 

14.7 

15.00    .36 

61.5    9.9 

40.37    .34 

39.2    9.9 

10.47    .77 

52.9 

IJi 

42.65    .34 

61.3     9.9, 

24.7 

15.34    .34 

63.9    9.4 

40.71     .34 

37.0    9.9 

11.24     .77 

52.0  -0.6 

42.99    .34 

63.5    9.9; 

34.7 

15.67  +.38 

66.3-9.4 

41.04 +.39 

34.9  -9.0 

12.00 +.75 

51.8  40.1     43.38 +.30| 

65.7  -9.9 

F^ED  STARS,  1877. 
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APPARENT  rt.ACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

P  Leonif. 

*    y  Urss  Majorifl 

1. 

o  Virginia. 

*4  Draconia  (H.) 

1 

Mean 
fMtf 
iMte. 



•  — 



t 
1 

Wff1»t 
AaeoMioo. 

DocUiiatlon 

ABCf^naion. 

Declination 
North. 

Kiglit 
Ascenalou. 

DocHnation 
North. 

Right 
AHCflnsion. 

Declination ' 
Nortk. 

1 

h     Di 

11  42 

+15  15 

h     m 

11  47 

+54  22 

h     ni 

11  58 

O             / 

+9  24 

h 

12 

6 

+78 

17 

1 

(Dec.  m?) 

47.90  +.34 

27.V  -1.9 

s 
99.89  +JM) 

94.4 

-1.0 

8 

57.97  +.34 

59.4  -9.1 

8 

99.0441.91 

35.9-06 

J«n     9.7 

48.94     .33 

95.9     1.7 

9:^.3 1     .48 

93.7  -0.4 

57.61     .33 

50.4     1.9 

30  93 

1.18 

3.5.0  40.1 

10.6 

48.55    .30 

94.4     1.4 

93.77    .44 

93.6  +0.9 

57.99    .3(J 

48.7     1.6 

31.38 

1.11 

35.5 

0.8 

99.6 

46.83    M, 

93.9    1.0 

94.19    .30 

94.1 

0.8 

58.91     .97 

47.9     1.3 

39.43 

1.00 

36.5 

1.4 

'  Feb.    8.6 

1 

49.07    .S9 

99.3    0.7 

94.55    .33 

95.1 

1.3 

58.46    .93 

46.0    1.0 

33.36 

.85 

38.9 

1.9 

1 

18.6 

49.97    .18 

91.8-0.3 

94.85     96 

90.6 

1.7 

58.67    .19 

45.9    0.7 

34.13 

.68 

40.3 

9.4 

98.6 

49.43    .13 

91.7    0.0 

95.07    .18 

98.5 

9.0 

58.83    .14 

44.6    0.4 

34.71 

.48 

49.8 

9.7 

Mar.  10.5 

49.54    .09 

91.8+0.3 

95.99    .11 

30.7 

9.3 

58.96    .10 

44.4  -0.1 

35.09 

.98 

45.7 

9.9 

!           90.5 

49.60    .05 

99.9    0.5 

95.99  +.04 

33.0 

9.4 

59.04    .06 

44.5  40.9 

35.964 

-.07 

48.6 

3.0 

^            90.4 

1 

49.69  -(-.OI 

99.8    0.7 

95.30  -.03 

35.5 

9.5 

59.08  +.03 

44.7    0.4 

35.93- 

-.13 

51.7 

3.0 

1 

'  Apr.    9.4 

49.69  -.09 

93.6    0.8 

95.94    .09 

38.0 

9.4 

59.09  -.01 

45.9    0.5 

35.01 

.38 

54.6 

9.9 

19.4 

49.58    .05 

94.4    04» 

95.13    .14 

40.3 

9.9 

59.07    .09 

45.8    0.7 

34.61 

.« 

57.4 

9.6 

99.4 

49.59    .07 

95.3    0.9 

91.97    .18 

49.4 

9.0 

59.03    .06 

46.5    0.7 

34.05 

.63 

59.8 

9.3 

May    9.3 

49.44    .06 

96.9    0.9 

94.77    .91 

44.9 

1.7 

58.96    .07 

47.9    0.8 

33.36 

.75 

61.9 

1.9 

19.3 

49.35    .09 

97.1     0.8 

94.55    .83 

45.7 

1.3 

58.89    .06 

48.0    0.8 

39.57 

.83 

63.5 

1 
1.4 

99.3 

1 

49.95    .10 

97.9    0.8 

94.39    .94 

46.8 

0.9 

58.80    .09 

48.7    0.7 

31.70 

.89 

64.6 

0.8 

Jolie    8.3 

49.15    .10 

98.6    0.6 

94.07    .95 

47.5  +0.4 

58.71     .09 

49.4     0.7 

30.79 

.99 

65.1  +0.3 

18.9 

49.05    .10 

99.9    0.5 

9;).83    .94 

47.7 

0.0 

58.69    .09 

50.1     0.6 

99.86 

.09 

65.1  -0.3 

98.9 

48.95    .09 

99.6    0.4 

93.50    .83 

47.5  -0.5 

58.59    .09 

50.6    0.5 

98.94 

.91 

64.6 

0.8 

J«ly    8.3 

48.86    .09 

99.9+0.9 

93.37    .91 

46.8 

0.9 

58.43    .09 

51.1      0.4 

98.06 

.86 

63.5 

1.4 

18.1 

48.78    .08 

30.0    0.0 

93.17    .19 

45.7 

1.3 

58.35    .08 

51.4    0.3 

97.93 

.80 

61.9 

1.9, 

98.1 

48.71     .06 

30.0  -0.9 

99.99    .16 

44.1 

1.7 

58.97    .07 

51.6  40.1 

96.47 

.71 

59.8 

9.8 

Aug.    7.1 

48.66    .05 

99.7    0.3 

99.85    .13 

49.9 

9.1 

58.91     .06 

51.6-0.1 

95  81 

.61 

57.3 

9.7 

17.1 

48.69  -.03 

99.3    0.6 

99.74    .09 

40.0 

9.4 

58.10    .04 

51.5    0.9 

95.95 

.50 

54.4 

3.1 

97.0 

48.61     .00 

98.6    0.8 

99.67  -.05 

37.4 

9.7 

58.14  -.01 

51.1     0.4 

94.89 

.37 

51.9 

3.4! 

S«pt.   6.0 

48.09  +.03 

97.8    1.0 

99.64    .00 

34.5 

3.0 

58.13 +.01 

50.6     0.6 

94.51 

47.7 

3.6 

16.0 

48.66    .06 

96.7     1.9 

99167  +.06 

31.4 

3.9 

58.16    .04 

49.9    0.9 

94.36- 

'  *^ 

44.0 

3.8' 

96.0 

48.74    .10 

95.4     1.4 

99.75    .11 

98.9 

3.3 

58.99    .08 

48.9     1.1 

94.354 

QH 

40.1 

3.9, 

Oet.     5.9 

48.86    .14 

93.8    1.7 

99.88    .17 

94.9 

3.4 

58.39    .19 

47.7     1.3 

94.51 

.94 

36.3 

3.9, 

1S.9 

49.01    .18 

99.0    1.9 

93.08    .93 

ill  .5 

3.4 

58.46    .16 

46.3    1.6 

94.83 

.40 

39.4 

30) 

96.9 

49.91    .99 

90.1     9.1 

93.34    .99 

18.1 

3.3 

58.64    .90 

44.6    1.8 

95.39 

.57 

98.7 

3.6 

Not.    4.8 

49.45    .96 

18.0    9.9 

93.66    .36 

14.8 

3.9 

58.87    .94 

49.7    9  0 

95.96 

.79 

96.9 

3.4 

14.8 

49.79    .99 

15.7    9.3 

94.03    .40 

11.8 

3.0 

59.19    .98 

40.6    9.1 

96.76 

Jfl 

91.9 

3.1 

94.8 

50.09    M 

13.4    9.3 

94.45    .44 

8.9 

9.6 

59.49    .91 

38.4    9.3 

97.70 

1.00 

19.1 

9.6 

Dm.    4.8 

50.35    .34 

11.1     9.3 

94.91     .48 

6.5 

9.3 

59  74    .33 

36.9    9.3 

98.74 

1.10 

16.7 

9.1 

14.7 

50.69    .35 

8.8     9.9 

95.40    .50 

4.5 

1.6 

60.07    .34 

33.9    9.3 

99  88 

1.17 

14.9 

1.6 

94.7 

51.04    .35 

6.7    9.1 

95.90    JW 

9.9 

1.3 

60.49    .34 

31.7    9.9 

31.06 

1.90 

13.6 

0.9 

34.7 

61.394'.94 

4.7  -1.6 

96.40  +.49 

1.9 

-«.7 

60.76  +.83 

99.6-9.0 

39.9641.19 

13.0-0.3  1 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.    ' 

*j9Ciianialeonti8. 

fl  Virginie. 

a 

1  Crucie. 

1 

/9CorTJ. 

MeAn 
Rolar 
Date. 

1 

1 

• 

Sighl 
Aacenaion. 

DeoUnation 
SouXh. 

Bight 

Nortk, 

Bigbt 
AaoeasioB. 

DeeUnatloB 

avuOL 

Bight 

1 

1 

h     ni 

12  11 

o 

-78 

87 

h     ni 

12  13 

o       • 

+0    0 

b     m 

12  19 

-«2  24 

h     m 

12  27 

1 

-22  42 

(Dec,  30.7) 

8 

7.744i.a4 

39.1  • 

-1.6 

s 
37.38  +.34 

57.6  -4.9 

45.08  +.60 

43.1 

-1.8 

65.87 +.36   53.5 -ft9 

Jan.    9.7 

8.95  1.17 

30.9 

9.1 

37.61     .33 

55.4    9.1 

45.67 

.67 

45.1 

9.3 

56.U     .36 

55.8    9.4 

19.7 

10.06  1.07 

33.3 

9.6 

37.93    .31 

53.4    9.0 

46.33 

.53 

47.6 

t,7 

56.56    .33 

58.1     9.4 

39.7 

11.07    .94 

36.1 

3.0 

.38.33    .96 

51.5    1.7 

46.73 

.47 

50.5 

8.0 

5687    .30 

60.6    9.4 

Feb.    8.6 

11.93     .79 

39.4 

3.4 

38.48    .94 

49.9    1.6 

47.16 

.41 

53.6 

3.3 

57.15    JH 

63.0    8.4 

18.6 

13.65    .64 

43.9 

3.7 

38.70    .90 

48.6    1.9 

47.53 

.34 

57.0 

3J& 

57.30    jn 

65.4    9.3 

38.6 

13.30    .47 

46.7 

3.8 

38.87    .16 

47.5    0.9 

47.83 

.96 

60.6 

3.6 

57.69    .18 

67.6    9.9 

Mar.  10.5 

13.58    .30 

50.5 

3.9 

39.01    .19 

46.7    0.7 

48.05 

.19 

64.3 

3.6 

57.75    .14 

69.7    8^ 

30.5 

13.794-  .13 

54.4 

39 

39.11    .08 

46.1     0.4 

48.30 

.11 

67.8 

3.5 

57.87    .10 

71.5    1.8 

30.5 

13.84-  .04 

58.3 

3.8 

39.17    .04 

45.8  -OJI 

48.38  +.04 

71.3 

3.4 

57.94    .06 

73^    1.5 

Apr.    9.5 

13.73    .19 

63.0 

8.6 

39.19 +.01 

45.8    0.0 

48.39- 

-un 

74.6 

^A 

57.99  +.03 

74.6    IJ 

19.4 

13.45    .34 

65.5 

3.4 

39.19  -.09 

45.9  +0.9 

48.34 

.08 

77.6 

8.0 

58.00    M 

7&6      1.1; 

89.4 

13.04    .48 

68.7 

3.] 

39.16    .04 

46.1     0.3 

48.13 

.14 

80.4 

S.6 

57.96  -UI9 

76.B    0.9 

Hay    9.4 

13.51    .00 

71.6 

9.7 

39.13    .06 

46.5    0.4 

47.96 

.19 

83.9 

8.3 

57.95    .06 

77.5    OJ, 

19.4 

11.86    .70 

74.1 

9.3 

39.05    .07 

47.0     0.5 

47.75 

.93 

85.0 

1.9 

57.89    Jon 

78.0    0.4 

39.3 

11.11     .79 

74.6 

1.8 

38.98    .08 

47.5    0.6 

47.51 

J» 

86.6 

1.4 

57.81    .06 

78.8  -0.1 

Jane   8.3 

10.38    .86 

77.7 

1.3 

38.90    .00 

48.1     0.6 

47.33 

.99 

87.8 

1.0 

57.73    .09 

78.3  +0.1 

18.3 

9.40    .90 

78.8 

0.8 

38.81    .09 

48.7    0.6 

46.93 

.39 

88.6  -0.5 

57.63    .10 

78.1    OJ 

38.3 

8.48    .93 

79.3  -6.9 

38.73    .09 

49.3    0.6 

46.60 

.33 

88.8 

0.0 

57.53    .11 

77.7    6.5 

July    8.3 

7.55    .98 

79.3  40.3 

38.63    .09 

49.8    0.6 

46.37 

.83 

88.5  +0.6 

57.48    .11 

77.1    0.7 

18.3 

6.64    .80 

78.6 

0.9 

38.54    .09 

50.4     0.6 

45.95 

.89 

87.8 

1.0 

57.31    .11 

78.3    OJ 

38i2 

.  5.79    .89 

77.5 

1.4 

38.46    .08 

50.9    0.4 

45.64 

.30 

86.6 

1.4 

57.30    .10 

75.4    1.0 

Aag.   7.1 

5.01     .73 

75.8 

1.9 

33.39    .07 

51.3    0.4 

45.35 

jr7 

85.0 

1.8 

57.11    .00 

74.3    1.1 

17.1 

4.33    .61 

73.8 

9.3 

38.33    .06 

51.5    0.9 

45.11 

.99 

83.0 

8.9 

57.08    .07 

7ZA    IJ 

37.1 

3.79    .46 

71.3 

9.6 

38.39  -.03 

51.7  40.1 

44.91 

.17 

80.7 

8.4 

56.96    .05 

78.0    \A^ 

1 

Bapu  6.1 

3.43    .99 

68.6 

9.8 

38.38    .00 

51.7  -0.1 

44.76 

.10 

78.3 

8.6 

56.93-4)9 

1 

70.9    la 

16.0 

3.83-  .10 

65.7 

3.0 

38.39  +.03 

51.5    0.3 

44.73- 

-.09 

75.5 

8.7 

56.98  +4)1 

694)    1.0 

36.0 

3.33+ .11 

63.7 

3.0 

38.34    .07 

51.1     0.6 

44.74  +.07 

73.9 

8.6 

56.95    .06 

68.8    OJ 

Got     6.0 

3.43    .31 

59.8 

8.9 

38.43    .11 

50.5    0.8 

44.85 

.16 

70.3 

8.5 

57.03    .10 

68.1    OjB 

15.9 

3.85    JSSk 

57.0 

9.7 

38.55    .15 

49.6    ftO 

45.05 

.95 

67.9 

8.9 

57.15    .16 

67.7+0  J 

35i) 

4.47    .79 

54.5 

9.3 

38.73    .19 

48.4     1.3 

45.34 

.34 

65.9 

1.9 

57.38    .19 

67.5    0.0 ' 

Not.    4.9 

5.38    .89 

53.4 

14) 

.38.93    .93 

47.0    1.6 

45.73 

.49 

64.3 

1.5 

57.53    .94 

67.7-0^ 

14.9 

6.35  1.04 

50.8 

1.4 

39.18    .97 

45.3    1.8 

46.18 

.49 

63.0 

0.9 

57.79    J9^ 

68.8   0.7  < 

34.8 

7.36  1.16 

49.7 

0.8 

39.46    .30 

43.4    9.0 

46.69 

.55 

63.3  +0.4 

58.09    .39 

69.1    i.i^ 

Deo.    4.8 

8.56  1J94 

49.3  -WA 

39.77    .39 

41.4    9.1 

47.86 

.59 

63.3 

-0.9 

58.48    .34 

70.4    IJ 

14.8 

9.83  1.97 

49.5  -0.6 

40.10    .34 

39.3    9.9 

47.86 

.61 

63.8 

0.8 

58.77    .36 

78.1    1.8 

34.8 

11.09  1.97 

50.3 

IJi 

40.45    .34 

37.0    9.9 

48.47 

.61 

63.9 

1.4 

59.13    .36 

74.0    9.0 

34.7 

13.33ilJ» 

51.8' 

-1.8 

40.79  +.34 

34.8  -9.9 

49.07  +.60 

65.6  -4.0 

59.50 +.36 

76.1-03 

FIXXD  STARS,  19T7. 
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APPAAENT  PLAGES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

■ 

•k 

Draconia. 

•38  Camelop.  (foil.) 

19  Can.  Venaticorain. 

6  Virginia. 

'      Umn 
Sahir 
Date. 

BIgIrt 

JlacllBallaii 
Invthm 

Aaemskn. 

DaoUiiatieii 
North. 

HgH 

DMUBattw 
mrtm. 

Bigfat 

DeeUutioii 
Stmik. 

h     m 

12  38 

+70  27 

li     m 

12  48 

o 

+84 

1 
4 

h     m 

12  50 

+88  58 

h     m 

13    3 

O           t 

-4  52 

(Dm.  30.7) 

• 
15.46  4- .78 

34.9 

H.l 

19.1449J0 

97.6 

-1.8 

S 

16.94  +.40 

416  -6.0 

s 
35.10 +.34 

57l'8  HM 

Jan.    9.7 

16.98 

.77 

34.1 

-0.4 

91.36  9.98 

97.0-4.8 

17.34    .40 

30.9 

1.5 

35.45    .34 

60.0    9.1 

19.7 

16.98 

.73 

34.1 

■fO.3 

93.96  9.16 

97.0 +IK3 

17.73    .38 

38.7 

0.9 

35.78    .33 

69.0    9.1' 

99.7 

17.60 

.47 

34.7 

0.9 

95.66  9.83 

97.6 

1.0 

18.10    J6 

38.0  -0.4 

36.09    .80 

64.0    1.8 

iPeb.    M 

1 

18.39 

M 

36.8 

1.5 

97.68  1.81 

98.9 

1.6 

18.44    .» 

37.9  +0.1 

36.38    Sff 

65.8    1.7 

18.6 

18.85 

.48 

37.6 

8.0 

99.96  1.03 

30.8 

9.1 

18.73    sr 

38.3 

8j6 

36.64    JM 

67.4    1.4 

98.6 

19.99 

J7 

39.8 

9.4 

30.63  IJO 

33.1 

9.5 

18.98    J9 

39.1 

1.1 

36.86    :80 

68.7    iJi 

Mar.  10.6 

19.60 

M 

49.3 

9.7 

31.65    .83 

36.8 

9.8 

19.18    .17 

40.4 

1.5 

37.05    .17 

69.8    0.8 

90.6 

19.79 

.13 

45.  J 

9.9 

39.98    .44 

38.7 

3.0 

19;33    .19 

49.0 

1.8 

87.90  J3 

70.6    0.7 1 

39.S 

19.86  -1^.01 

48.1 

3.0 

39.59+ .84 

41.8 

8.1 

19.49    .07 

43.9 

91.8 

37.31    .10 

71.1      0.4 

Apr.    9.6 

19.81- 

-.11 

51.0 

9.9 

39.36- .36 

44.9 

9A 

19.47  +.83 

46.0 

9.1 

37.38    JO 

71.5  -8.9 

19.4 

19.65 

.SI 

53.8 

8.7 

31.83    .79 

47.8 

9.9 

19.48  -.68 

48.1 

9.1 

37.43    M 

71.6    0.0 

99.4 

19.39 

.30 

56.4 

9.5 

36.94  tjos 

50.6 

9.6 

19.44    .85 

50.9 

9.1 

37.45  +J01 

7li»  48.1 

May    9.4 

19.04 

.38 

68.7 

9.1 

99.74  1.34 

53.0 

9.9 

19.37    .68 

68.3 

1.9 

37.46 -jia 

71.3    8.8 

19.4 

18.63 

M 

60.6 

1.7 

98.98  1.68 

55.0 

1.8 

19.98    .11 

54.1 

1.7 

37.49    .84 

71.0     8.4 

j         99.3 

18.17 

AB 

09.1 

1.9 

96.61  1.76 

56.5 

1:3 

19.16    .13 

55.7 

1.5 

37.37    M 

70.6    0.4 

iJoiie  8.3 

17.67 

M 

63.1 

0.7 

94.78  1.89 

57.5 

0.7 

19.09    .14 

57.0 

1.9 

37.31    .87 

70.9    0.5 

18.3 

17.16 

z 

63.5  +0.8 1 

99.84  1.97 

57.9+8.91 

18.88    J5 

58.0 

8.8 

37.94    M   696    0.5|| 

1         98.3 

16.68 

63.4 

-8.3 

90.86  1.99 

57.8- 

-0.4 

18.79    .16 

58.7 

8.5 

37.16    .08 

69.1    0.6 

iJaiy    8.9 

16.19 

M 

69L8 

8.0 

18.88  IJO 

57.9 

0.9 

18.56    .16 

59.0  -HI.! 

37.06    .10 

68.5    8.8 

18.9 

15.69 

.48 

61.7 

1.4 

16.95  IJm 

56.0 

1.5 

18.40    .16 

58.9-6.3 

36.96    JO 

67.9    8.6 

1 

98je 

15.16 

.44 

60.1 

1.9 

15.19  1.77 

54.3 

9.0 

18.94    .15 

58.4 

0.7 

36.86    .Ml 

67.4    0.5 ! 

Aog.  7.1 

14.75 

.30 

58.0 

9.3 

13.49  1.89 

58.1 

9.4 

18.10    .14 

57.5 

IJ 

36.76    .10 

66.9    8.5' 

17.1 

14.30 

z 

55.5 

9.7 

11.90  1.49 

49.5 

9.8 

17.97    .19 

56.3 

1.4 

36.67    .00 

66.4    0  4 

97.1 

14.09 

59.6 

3.1 

10.60  IM 

46.4 

8.9 

17.86    JO 

54.7 

1.8 

36.60    .87 

66.1    0.3 

Sept  6.1 

13.86 

.18 

40.4 

3.3 

9.51    .85 

43.1 

8.5 

17.78    .07 

58.7 

9.1 

36.54    M 

65.8  40.9 

16.0 

13.79- 

-.10 

46.9 

3.6 

8.69    .67 

39.5 

3.7 

17.79  -.03 

50.5 

9.4 

36.51 -.08   65.7    0.0 
36.51 +UN   65.8-0.9- 

96.0 

13.68 

.00 

49.3 

3.7 

8.17    .37 

35.7 

3.9 

17.71  +.01 

48.0 

9.6 

Get    6.0 

13.79  +.10 

38.5 

3.8 

7.95- .86 

31.8 

3.9 

17.75    .86 

45.9 

9.9 

36.54    M 

66.1     0.4 

16.0 

19.87 

JBO 

34.6 

3.8 

8.06f  .97 

97.9 

3.9 

17.83    .11 

48.3 

3.0 

36.69    J8 

66.7    0.7! 

1 

9&9 

14.18 

.31 

30.8 

3.8 

8.49    .80 

94.0 

9S 

17.96    .16 

39.9 

3.9 

36.74    .15 

1 
67.5    0.9 

Not.  4.9 

14.49 

.48 

97.9 

3.6 

9.96    .08 

90.3 

3^6 

18.14    .91 

36.0 

8.9 

36.9t    .18 

68.5    1.9 

14.9 

14.96 

.51 

93.7 

3.3 

10.35  1.95 

16.8 

%3 

18.38    J96 

39.8 

819 

37.19    JO 

69.9    1.5 

9C.8 

15.09 

.60 

90.6 

3.0 

11.75  1.54 

13.6 

3.0 

18.66    .31 

99.7 

SU» 

37.38    J7 

71.5    1.7 

( 

Dec.    4.8 

16.16 

.67 

17.8 

9.5 

13.49  1.79 

10.9 

9.5 

18.99     .35 

96.8 

9.8 

37.67    .31 

73.3    1.8 

14.8 

16.86 

.rj 

15.6 

9.0 

15.31   1.90 

8.7 

9.0 

19.35    .38 

94.1 

9.6 

37.98    .33 

75.3    9.0 

9C.8 

17.61 

.78 

13.8 

1.4 

17.38  9.13 
19.5549.90 

7.0 

1.4 

19.74    .sd 

91.7 

9l9 

38.39    .34 

77.4    9.1 

34.7 

18.37  +.78 

19.7 

-0.8 

5.9-8.7 

90.13 +.3^ 

19.7 

-1.8 

38.66 +.34 

79.5  -9.1 

398 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•    1 

a  Virginia. 
(Spica.) 

^  Virginia. 

9  Uiw  Majoria 

^Bootia. 

Mean 
Sol«r 
Date. 

\  *        ' 

1 

Riffbi 
Aaoenaioii. 

DfloltDaMoD 
South. 

Aaoenslon. 

PediBattoB 
Nwrtk. 

.     Blgbt 

Aaownaton. 

DeoilMttoB 
NoHk. 

TSkgbtk 

DeeUnatkiD 
North. 

h     m 

13  18 

O            1 

-10  31 

h .   m 

13  38 

O           / 

+0     1 

h     m 

.13  42 

449  U 

h     m 

18  48 

o 

+19  o: 

(Dec.  30.8} 

B 

48.89 +.95 

8.9-8.1 

85.68  +.34 

55.6  HUl 

41.85 +.43 

78.4  -8.8 

49.76 +.34 

4l'j9  -8.4 

Jan.    9.8 

43.84    J» 

U.O    8.1 

85.96    .34 

53.6    ft.l 

48.39 

.44 

76.4     1.8 

60.10    .35 

39.7    8.1 

19.7 

43.56    .as 

13.1    8.1 

86.89    ^ 

51.6    1.9 

48.73 

.44 

74.9    IS 

60.45    .34 

37.7    1.8 

29.7 

43.90    .31 

15.1     8.0 

86.61    .31 

49.8    1.7 

43.17 

.43 

74.1  -4j6 

50.79    .38 

36u8    1.4 

Feb.    8.7 

44.80    M 

17.0    1.8 

86.91    .99 

48.1     1.5 

43.58 

.40 

73.8  4«J 

51.10    .31 

35.0    IJ 

18.7 

44.47    .96 

18.8    1.7 

87.19    M 

46.8    1.9 

43.97 

.36 

74.3    0.7 

51.40    .98 

34.3    0.5 

1^.6 

44.71    .8^ 

80.3    1.0 

87.48    .99 

45.7    0J» 

44.30 

.31 

75.1     IS 

51.66    .95 

34.0-0.1 

Mar.  10.6 

44.91    .18 

81.6    1.9 

87.63    .19 

44.9    0.6 

44.59 

M 

76.6    1.7 

51.80    .91 

34.1  40.S 

80.6 

45.07    .16 

88.7    1.0 

37.80    .li. 

44.4     0.4 

.44.88 

.90 

78.5    9.1 

68.08    .17 

34.6    0.7  i 

30.6 

45.80    .11 

83.6    0.6 

87.93    .19 

44.3  -0.1 

45.00 

.14 

80.7    9.4 

53.83    .14 

35y4     1.01 

Apr.    9.5 

45.39    .06 

84.3    0.6 

88.03    .09 

44.8  +0.1 

45.11 

.00 

63.8    9.6 

58.36    .10 

36.5    IS 

1 

19.5 

45.36    .06 

84.7    0.4 

88.10    .06 

44.4    0.3 

45.17  +a» 

85.8    9.7 

58.43    .07 

37.8    1.4 

1S9.5 

45.40  +.09 

85.0  -0.9 

88.15 +.03 

44.7     0.4 

45.18  • 

-.09 

88.5    8.7 

52.48    .04 

39.8    1.5 

May    9.4 

45.41    .00 

85.1    0.0 

88.16    .00 

45.8    0.0 

45.14 

J07 

91.1    8.5 

53.50 +.01 

40.7    U 

19.4 

45.39  -.09 

85.0  -Ml.i 

88.15 -.09 

45.6    0.6 

45.06 

.11 

93.5    8.3 

53.49  -.08 

48.3    ia> 

89.4 

45.36    .04 

84.9    0.9 

88.18    .04 

46.5    0.7 

44.98 

.14 

95.7    9.1 

63.46    .04 

43.7    1.4 

Jttne   8.3 

45.31    .06 

84.6    0.3 

88.08    .06 

47.1     0.7 

44.77 

.17 

97.6    1.7 

53.41    j06 

45.1    IJ 

18.3 

45.34    .06 

84.8    0.4 

88.01    .07 

47.8    0.7 

44.58 

J» 

99.1     1.3 

68.33    .08 

46.8    1.1 

88.3 

45.16    .09 

83.8    0.5 

87.93    .09 

48.4     0.6 

44.37 

jm 

100.8    0.0 

62.84    .10 

47.3    0.9 

July    8.3 

45.07    .10 

83.3    0.6 

87.84    .10 

49.1     0.6 

44.15 

.93 

100.9  40.5 

52.14    .11 

48.1    0.7; 

18.8 

44.96    .10 

88.7    0.6 

87.74    .10 

49.6    0.6 

43.91 

.84 

101.1     0/» 

68.08    .19 

46.6    0.5 

88.8 

44.86    .11 

88.1    0.6 

87.63    .11 

50.1     0.4 

43.6: 

*H 

100.9  -^.5 

51.89    .id  49.0  40J 

Aug.   7.8 

44.75    .10 

81.5    0.6 

87.58    .11 

50.5    0.4 

43.44 

.83 

100.8    0.9 

51.76    .13^  49.0  .0.1 

17.8 

44.65    .00 

80.9    0.6 

37.48    .10 

50.8    0.9 

43J81 

JH 

99.0    1.4 

51.64    .19   48.6    0.4 

87,1 

44.56    .06 

80.3    0.6 

37.33    .09 

51.0  -H>.1 

43.00 

.90 

97.4  .  1.8 

51.68    .11 

48.3    0.6 

Sept.  6.1 

44.49    .06 

19.8    0.4 

87.85    .07 

51.0  -0.1 

48.81 

.17 

95.4    8.9 

51.41    .10 

47.5    0.9, 

16.1 

44.44  -.03 

19.5    0.3 

87.19    .04 

50.8    0.3 

42.65 

.14 

93.0    8.6 

51.33    .07 

46.5    1.9 

86.0 

44.43    .00 

19.8  40.8 

87.17  -.01 

50.5    0.5 

48.54 

.09 

90.3    9.9 

51 .87 -.04 

45.1     U 

Oct.    6.0 

44.45  4-.04 

19.8  -0.1 

87.18  +.03 

49.9    0.7 

43.48  • 

•.04 

87.3    3.9 

51.85    .00 

43.5    IJ 

16.0 

44.51    .09 

19.4    0.3 

87.83    .07 

49.1    0.9 

43.47  +.09 

84.0    3.4 

51.87  +.04 

41.6    S.0, 

86.0 

44.63    .13 

19.8    0.6 

87.38    .19 

48.0    1.9 

43.68 

.06 

80.5    3.5 

61.34    .00 

39.5    i.3 

Nov.    4.0 

44.78    .18 

80.5    0.9 

87.46    .16 

46.7    1.4 

43.63 

.15 

77.0    8.6 

51.46    .14 

37.1    9.4 

14.9 

44.96    .» 

81.5    1.1 

87.65    .91 

46.1     1.7 

48.81 

.91 

73.4    3.6 

51.61    .19 

.^.6    t.6i 

84.9 

45.83    .87 

88.8    1.4 

87.88    .85 

43.4    1.9 

43.05 

sr 

69.8    3.6 

51.88    .93 

38.0    9.7 

Dee.    4.8 

45.58    .30 

84.3    1.7 

88.15    .99 

41.4    8.0 

43.36 

.33 

66.5    3.3 

62.07    .97 

80.3    9.7; 

14.8 

45.83    .as 

86.1     1.9 

88.45    .31 

39.3    9.1 

43.71 

.38 

63.3    3.0 

53.36    .30 

86.6    9.7 

84.8 

46.17    .34 

88.0    9.0 

28.77    .33 

37.8    9  9 

44.11 

.41 

60.6    96 

52.68    .33 

84.1    9^ 

34.8 

46.51  4'.34 

30.1  -9.1 

89.11  +.34 

35.0  ^.9 

44.53  +.43| 

58.3-4.1 

53.01  +.34 

81.7  -9.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Meao 

/?Cen 

taiiri. 

ft-^    .. 

•a 

Draconis. 

a  Bootis. 
{,ircturus.) 

^Bootis. 

1 

DAie. 

Rislit 

Derlination 
South. 

Itlglit 
JlKoniiloii. 

D«e1in*tlon 
North. 

AMonaion. 

DeoUiMtioB 
Jforth. 

Right 
AacMiatiMi., 

DediiuUloii 
North.      , 

h      m 

13  55 

-59  46 

h 

14 

m 

1 

+64  57 

h     m 

14  10 

+19  48 

h     m 

14  21 

1 

+52  24 

1 

(Dec.  30.8) 

8.11  +.58 

33.1 

-0.6 

A 

3.67  +.57 

/I 
95.1 

-9.3 

H 

9.97  +.33 

79.'4  -9.5 

H 

0.36  +.49 

50' 3  -4.7 

Jan.    9.6 

8.70    .59 

33.9 

I.O 

4.95 

.60 

93.1 

1.7 

3.31 

.34    70.1     9.9 

0.79 

.44    47.9 

9.1 

19.8 

9.98    M 

35.9 

1.5 

4.H6 

.61 

91.7 

l.l 

3.65 

.34    68.0     1.9 

1.94 

.45   46.0 
.45   44.8 
.43   44.9 

1.5 

».7 

9.85    .56 

36.9 

1.9 

5.47 

.60    90.9-0.4 

1 

3.98 

.33    66.3     1.8 

1.09 

9.9 

Feb,    8.7 

10.40    .50 

39.0 

9.3 

6.06 

.57 

90.9  +0.3 

4.31 

.31 

65.1     1.1 

9.13 

-4.3 

18.7 

10.90    .48 

41.5 

9.6 

6.61 

.53 

91.5 

0.9 

4.61 

.99 

64.9    0.6 

955 

.40    44  9  44.4  1 

38.6 

11.35    .43 

44.9 

9.8 

7.10 

.46 

99.7 

15 

4.88 

.96|  63.8-4.9 
.ssi  63.9+0.3 

9.93 

.3^  44.9 

1.0 

Mar.  10.6 

11.75     .37 

47.0 

3.0 

7.53 

.39 

94.4 

9.0 

5.19 

397 

.31 

46.1 

1.8 

S0.6 

19.09    .31 

50.0 

3.0 

7.88 

.31 

96.7 

9.4 

5.33 

.19 

64.3    0.6 

3JS6 

M 

47.9 

9.0 

30.6 

19.38     95 

531 

3.1 

8.14 

J29 

99.3 

9.7 

5.50 

.15 

65.1     1.0 

3.79 

M 

50.0 

9.4 

Apr.    9.5 

19.60    .19 

56.9 

3.1 

8.31 

.13 

^.1 

9.9 

5.64 

.19 

06.9    1.9 

3.97 

.15'  99.5 

9.6 

19.5 

19.76    .13 

60.9 

3.0 

.  8.39  +.04 

35.1 

3.0 

5.74 

.09 

67.5    1.4 

4.08 

00  55.9 

9.8 

99.5 

19.86    .07 

69.0 

98 

8.39- 

-.05 

38.1 

3.0 

5.81 

.05 

690     1.5 

4.14 +.60 

58.1 

9.8 

M«7    9.4 

19.9!  +.09 

64.8 

9.6 

8.30 

.13 

41.1 

98 

5.85  +.0^ 

70.6    1.6 

4  14- 

-.03 

60.9 

9.8. 

19.4 

19.89  -.04 
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5836    38j     5.1    3.1, 
58.67  4-.3J     8.8  -63 

916 

339  -l-.TsI 

47.6  -6.4 

8038  4.35 

03  -9.7    86.48  4.891  503  -1.7 1 
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APPABENT  PLAGES  FOB  THE  UPPEB  TBANSIT  AT  WASHINGTON. 

*ys  Unas  Minoris. 

a  CoroDS  fiorealia. 

a  Serpentia. 

€  Serpentia. 

Mean 
Soktf 
Dftto. 

t 

Bight 
Aeeenaloii. 

Dedlnattoo 
JforOL 

Bight 

AltTMUMlmii 

DeoUnaUoo 
JTertt. 

Bight 
▲aooaaUm. 

Deottaation 

Bight 

Beelinattoa 
Nttk. 

15  20 

+72  16 

h     m 

15  29 

o        • 

+27     7 

h     m 

15  38 

+6  48 

h     m 

15  44 

O           / 

44  50 

(Dec.  30.9) 

• 
54.38 +.58 

55.7  -4.0 

• 

88.83  4-JM 

38.1  -9.8 

11.96 +.98 

39.9  HL9 

40.49 +.97 

47^5 -9.1 

Jan.     9.8 

54.99 

.66 

53.0    9.5 

88.53    .31 

89.5^9.^ 

18.85    .30^ 

37.8    9.1 

40.78    .3^ 

45.4    9.0 

19.8 

55.69 

.73 

60.8    1.0 

88.85    .33 

87.1    9.9 

18.56    .38 

35.8    1.9 

41.09    .31 

43.5    1.9 

89.8 

56.44 

.77 

49.8    1.3 

89.19    .34 

85.8    1.8 

18.88    .39 

34.0    1.7 

41.40    .39 

41.7    1.6 

Feb.    8.8 

57.81 

.78 

48.8  -0.6< 

89.53    .34 

83.7    1.3 

13.80    .39 

38.6    1.4 

41.78    .36 

40.8    1.4' 

18.7 

57.99 

.76 

48.0  44>.l 

89.86    .83 

88.7    0.8 

13.58    .31 

31.3    1.0 

48.04    .31 

30.0    1.1 

88.7 

58.74 

.79 

48.4    0.8 

30.18    .31 

88.8-0.9 

13.88    .30 

30.4    0.7 

48.34    .30 

38.1    0.7 

Mar.  10.7 

59.43 

.66 

49.5    1.4 

30.48    .90 

82.8  +0.3 

14.11    M 

89.9-4.3 

48.64    .98 

37.6  >0.4 

80.6 

60.06 

.58 

51.8    1.9 

30.76    .96 

88.7    0.8 

14.37    .96 

89.8  40.1 

48.91    .98 

37.4    0.0 

30.6 

60JI0 

.46 

53.4    9.4 

31.00    JB 

83.7    iJi 

14.68    .93 

30.0    0.4 

43.15    .S3 

37.5  40^ 

Apr.    9.6 

61.01 

.37 

56.6    9.6 

31.88    .90 

85.1    1.6 

14.83    M 

30.5    0.7 

43.37    .91 

38.0    0.6 

19.6 

61.38 

.93 

58.9    3.0 

31.40    .17 

86.9    1.0 

15.08    .18 

31.3    0.0 

43.57    .18 

3a7    0.6 

89.5 

61.51 

.13 

68.0    3.9 

31.55    .13 

88.9    9.1 

15.19    .15 

38.3    1.1 

43.74    .10 

39.6    1.0 

May    9.5 

61.68  •f.oi 

65.8    3.9 

31.66    .10 

31.0    9Ji 

15.38    .19 

33.5    1.9 

43.88    .13 

40.6    IJ2 

19.5 

61.68- 

-.11 

68.3    3.1 

31.74    .06 

33.8    9.9 

15.43    .00 

34.8    1.3 

43.99    .10 

41.8    1.9 

89.5 

61.35 

.93 

71.4     9.9 

31.79  4-.03 

35.5    9.9 

15.50    .06 

36.1     1.3 

44.07    .07 

1 

43.1     IJ 

ione   8.4 

61.07 

.33 

74.8    9.7 

31.80 -.01 

37.6    9.1 

15.54  +.09 

37.4    1.3 

44.13 +.04 

44.3    1J9 

18.4 

60.69 

.43 

76.7    9.3 

31.78    .04 

39.6    1.0 

15.56    .00 

38.7    1.3 

44.15    .00 

45.6    1.9 

88.4 

60.88 

.51 

78.8    1.0 

31.78    .07 

41.5    1.7 

15.54  -.03 

39.9    1.9 

44.13  -.03 

46.7    1.1 

July    a3 

59.68 

.58 

80.5    1.5 

31.63    .10 

43.1    1.5 

15.49    .06 

41.0    1.0 

44.09    .00 

47.8    1.0 

18.3 

59.07 

.64 

81.7    1.0 

31.58    .13 

44.4     1.9 

15.41     .00 

48.0    0.9 

44.08    .06 

48.7    0.8 

88.3 

58.41 

.68 

88.4  44.5 

31.38    .15 

45.3    0.8 

15.31    .11 

48.8    0.7 

43.93    .11 

49.5    0.7 

Ang.   7.3 

57.78 

.70 

88.6  -0.1 

31.88    .17 

46.0    0.5 

15.19    .13 

43.4    0.5 

43.81    .13 

50.1    0.5 

17.8 

57.01 

.71 

83.8    0.6 

31.05    .18 

46.3  +0.1 

15.06    .14 

43.8    0.3 

43.67    .14 

50.6    0.4 

87.8 

56.31 

.70 

81.4    1.1 

30.87    .18 

46.3^.9 

14.91     .15 

44.1  4«.l 

43.68    .15 

50.8  40JI 

Sept.  6.8 

55.68 

.68 

80.0    1.6 

30.69    .18 

45.8    0.6 

14.76    .15 

44.1  -0.1 

43.37    .15 

50.9    0.0 

16.8 

54.96 

.63 

78.8    9.1 

30.58    .17 

45.0     1.0 

14.61    .14 

43.9    0.3 

43.83    .14 

50.8-0.9 

86.1 

54.36 

.57 

75.8    9.5 

30.36    .14 

43.9    1.3 

14.48    .19 

43.4    0.5 

43.09    .19 

50.4    0.5. 

Oct.    6.1 

53.83 

.40 

73.1    9.0 

30.8B    .11 

48.4     1.7 

14.38    .00 

48.8    0.8 

48.99    .00 

49.8    0.71 

16.1 

53.39 

.30 

70.0     3.3 

30.14    .08 

40.5    9.0 

14.30    .06 

41.9    1.0 

48.91     .06 

49.0    0.9 

86.0 

53.05 

.98 

66.6    3.5 

30.08  -.09 

38.3    9.3 

14.87  -.01 

40.7     1.3 

48.87  -.00 

48.0    1.1 

Nov.   6.0 

58.83 

.16 

63.0    8.7 

30.08  +.09 

35.9     9.6 

14.87  +.03 

39.3    1.5 

48.87  +.09 

46.8    1.4 

15.0 

58.74  - 

-.00 

50.8     3.6 

30.18    .07 

33.8    9.8 

14.33    .08 

37.7    1.7 

48.93    M 

45.3    1.6 

85.0 

58.78  -t-.H 

55.3    3.8 

30.88    .13 

30.3    3.0 

• 

14.44    .13 

35.9    1.0 

43.03    .13 

43.6    1.8 

Dec.    4.9 

58.96 

JB 

51.5     3.7 

30.37    .18 

87.3    8.0 

14.69    .18 

33.9    9.1 

43.18    .17 

41.7    9.0 1 

14.9 

53.88 

.38 

47.9    3.5 

30.58    .93 

84.3    3.0 

14.80    .991  31.7    9.9 

43.37    J99 

30.7    9.01 

84.9 

53.78 

.50 

44.5    3.9 

30.88    .97 

81.4    9.9 

15.04    .961  89.6    9.9 
15.31  +.981  87.4  -9.1 

43.61    M 

37.6    9.1 

34.9 

54.87  -^M 

41.5  -9.8 

31.11 +.30 

18.6  «9.7 

43.88  +Jnl 

35.5-9.1 

187T.  808 
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APPAJ 

KENT 

SI 

\  UPPSB  TRANfi 

I 

PLAGE 

^OET 

FIT 

IT  AT  TV^ASK 

INGTON. 

1 

Mean 
Solar 
Date. 

*Groombridge  9390. 

d  Ophiuohi. 

T 

Herculis. 

a  Scorpii. 
(j^iOcrcf.) 

1 

1 

1 

Bigkt 

DMttnatioB 

Jfortk. 

Bii^t 

DeaMHitlM 

i9iiitt. 

Mjii 

Difillnatltn 

.»^.^ 

DecUnatiao 

h 
16 

m 

5 

4«8 

7 

k 

16 

m 

7 

Q           1 

-3  22 

k 

16  ] 

m 

16 

+46  » 

k     m 

16  21 

1 
O           / 

-26    9 

(Dec.  30.9) 

8 

57.19  *f.3S^ 

43.0  -6.3 

6SM^s)\ 

41.7  -1.6 

8 

1.34  4-.97 

67.7-9.3 

51.10 +JU 

99.9-44 

ian.     9.9 

57.63 

.48 

39.9 

9.9 

53.54 

.99 

43.3    1.7 

1.63 

.39 

64.5    9.0 

51.41 

.39  30.4     04 

19.8 

58.15 

.55 

37.9 

9.4 

53.84 

.31 

45.0    1.6 

1.97 

.85 

61.7    9.6 

51.74 

JM   31.1     0.7 

99.8 

58.73 

.eo 

35.0 

1.0 

54.16 

.99 

46.5    1.5 

9.83 

.38 

59.4    9.1 

68.06 

.35^  31^    OJi 

Feb.    8.8 

59.35 

.63 

33.5 

IS 

54.47 

.99 

47.9    1.3 

9.71 

.99 

57.6    1.5 

69.44 

•M 

38.7    04 

18.8 

59.99 

39.6-41.5 

54.79 

^ 

49.1     1.1 

3.10 

.39 

56.4    0.9 

68.79 

.39 

88^6   04, 

38.7 

60.68 

39.4  4«JI 

55.10 

.31 

50.0    0.8 

3.40 

.38 

55.9-4.9 

53.14 

.95 

34.5    04 

M«r.  10.7 

61.94 

.WJ 

39.9 

0.8 

55.40 

M 

60.7    0.5 

3.87 

.37 

56.0  40.4 

53.48 

.39   35.4    04 

90.7 

61.89 

.55 

34.0 

1.4 

55.68 

Sit 

51.1  -0.3 

4.93 

.34 

56.7    1.0 

53.81 

.39   36.9    04 

30.7 

69  34 

.49 

36.7 

9.0 

55.96 

JH 

51.9    0.0 

4.56 

.31 

58.0    1.6 

54.18 

37.0    0.7 

Apr.    9.6 

69.79 

•4t 

38.0 

9.5 

56.19 

.93 

51.1  -HMI 

4.66 

.98 

59.8    9.0 

54.40 

sn 

37.7    0.7 

19.6 

63.16 

.ad  40.6 

9.8 

56.41 

JU 

50.8    9.4 

5.10 

ja 

09.0    9.4 

54.66 

» 

38.3    04 

39.6 

63.43 

jSKi  43.6 

9.1 

56.60 

.18 

50.9    9.6 

5.81 

.19 

64.6    9.7 

54.90 

.91 

38.9    03 

May    9.5 

63.61 

.13^  46.7 

9.9 

56.77 

.15 

49.5    9.7 

5.48 

■^ 

67.4    %» 

56.11 

.19 

39.4    04 

19.5 

63.70  •ff-.04 

50.0 

9.3 

56.91 

.13 

48.7    9.8 

5.60 

70.4    9.0 

55.99 

.16 

39.9    0.5 

99.5 

63.68- 

-.oe 

63.9 

9.9 

57.09 

.09 

47.9    0.9 

5.66  4.04 

73.4    9.0 

55.43 

.13 

40.3    0.4 

Jane   8.5 

63.57 

.10 

56.3 

9.0 

57.10 

.06 

47.0    0.9 

5.68  * 

-.01 

76.4    9.9 

55.54 

M 

40.7    0.4 

18.4 

63.37 

.ss 

50.3 

9.8 

57.14  -ff-.03 

46.1    0.0 

5.65 

M 

79.9    9.7 

55.61 

.05 

41.1     04 

98.4 

63.08 

.33 

61.9 

9.5 

67.15 

•«i 

45.3    0.8 

5.57 

.10 

81.8     9.5 

55.65  +.01 

41.4    0.3 

Jaly    8.4 

69.79 

.40 

64.1 

9.] 

57.13  • 

-.04 

44.5    0.8 

5.45 

.15 

84.1    9.1 

»55.64< 

-.03    41.6    0.9 

18.4 

69.99 

.40 

66.0 

1.6 

57.08 

.07 

43.8    0.7 

5.98 

.18 
SA 

86.0    1.8 

55.60 

06    41.8     0.1 

98.3 

61.80 

.51 

67.4 

1.9 

57.00 

.10 

43.1    0.6 

5.08 

87.6    1.4 

55.58 

.in  41.9-0.1 

Aug.   7.3 

61.96 

.56   68.3 

0.7 

56.89 

.19 

49.0    0.5 

4.85 

J& 

88.8    9.0 

55.40 

.13    41.9     04 

17.3 

60.69 

.5d  68.7  -hO.1 1 

56.76 

.14 

49.1    0.4 

4.69 

jsn 

89.5 -fOJ^ 

55.97 

.15 

41.8  +04 

97.9 

60.10 

68.6  --0.4 

56.69 

.15 

41.8    0.9 

4.31 

.98 

89.7    0.0 

55.11 

.16 

4K6    04 

Sept.  6.9 

59.51 

.60 

67.9 

0.9 

56.47 

.15 

41.6  ^.9 

4.03 

J99 

89.4-0.5 

54.94 

.17 

41.3    0  4 

16.9 

58.93 

.57 

66.8 

1.4 

56.39 

.15 

41.5    0.0 

3.75 

88.7    1.0 

54.77 

.16   40.9    ou> 

96.9 

58.38 

.53    65.1 

.48   63.0 

1.9 

56.18 

.13 

41.6-0.1 

3.48 

87.5    1.5 

54.69 

.15^   40.4     0.5 

Oct    6.1 

57.87 

9.4 

56.06 

.11 

41.8    0.3 

3.93 

85.8    1.0 

54.48 

.19^  38.9    04 

16.1 

57.49 

.41 

60.4 

9.6 

55.97 

.07 

49.9    0.5 

3.09 

.19 

83.7    9.3 

54.37 

.09 

38.3    04 

96.1 

57.06 

57.5 

9.1 

65.91" 

-.03 

49.7    0.7 

9.86 

.14 

81.9    9.7 

54.31- 

-.04 

38.8    0.5 

Nov.   6.0 

56.78 

.^  64.9 

9.4 

55.90  +.01 

43.5    0.9 

9.74 

-.09 

78.3    9.0 

54.99  +.01 

38.9   04 

15.0 

56.60 

.19  50.6 

3.7 

55.93 

.00 

44.5    1.1 

9.69- 

75.9    9.3 

54.39 

.0^ 

37.8    0.4 

95.0 

56.63- 

-.01 

469 

9.8 

56.09 

.11 

45.6    1.9 

9.70  +.04 

71.8    8.5 

54.41 

.19 

37.5  404 

Dec.    5.0 

56.68  +.it 

43.1 

3.8 

56.15 

46.9    1.4 

9.78 

.11 

68.3    9.6 

54.55 

.17 

37.4    04 

14.9 

56.74 

.fd  39.4 

9.7 

56.34 

48.4    1.5 

9.99 

.17 

64.8    9.5 

54.75 

.99 

37.5  -0.1 

94.9 

57.09 

.33^  35.8 

9.5 

56.56 

M 

50.0    1.6 

3.13 

.91 

61.3    9.4 

54.99 

3 

37.7    04 

34.9 

57.40 'f.43|  39.5 -l.s| 

56.89  •ff-.97 

61.7  -1.7 

3.39  +.99 

58.0  -9.9 

55.97+^  38.1  -0.5  1 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINOTON. 

If  Herculis. 

K  Ophiuchi. 

d  Herculis. 

*e  Urss  Minoria. 

Hean 
Solar 
Date. 

1 

1 

Bight 

DedinatloD 

Bight 
AaoeDaioD. 

DecUnaiion 
ITorth. 

Bight 
AaoenHlon. 

DaoUaaitloB 
JTortiL 

Aacennoii. 

DeoUaaUao 
Nottk, 

1 

h     m 

16  38 

•f39 

8 

h     m 

16  51 

+9 

33 

h     m 

16  57 

-f33  44 

U     m 

16  58 

488  13 

(Dec.  3().9) 

B 

39.68+^ 

71.3  -^.9 

49.83  +S3 

53.V  HW 

8 

8.69  +JK1 

37.8  ■ 

-8.1 

89.48  4.50 

55.0 -3.5 

Jan.     9.9 

39.87    .SB 

68.8 

3.0 

50.07 

.95 

51.6 

8.1 

8.88 

Jib 

34.8 

9.0 

30.07    .79 

51.7    3.1 

19.9 

40.16    .31 

65.3 

9.6 

50.34 

.98 

49.5 

1.9 

3.09 

M 

38.1 

8.6 

30.99  1.06 

48.7    2.7 

89.8 

40.49    .34 

68.9 

9.9 

50.68 

.30 

47.7 

1.7 

3.39 

.31 

89.7 

8Ji 

38.15  1.97 

46.3    9J 

Feb.    8.8 

40.83    .35 

60.9 

1.7 

50.98 

.31 

46.8 

1.4 

3.71 

.33 

87.7 

1.8 

33.51  1.44 

44.3    1.7 

18.8 

41.18    .36 

59.6 

1.1 

51.83 

.31 

44.9 

1.1 

4.04 

.34 

86.8 

1J9 

35.01  1.6S 

48.9    1.1 

88.8 

41.54    .35 

58.8-0.5 

51.53 

.31 

44.0 

0.7 

4.38 

.34 

85.8 

0.7 

36.60  1.61 

48.1  -0.4 

Mar.  10.7 

41.89    .34 

58.6  -H).! 

51.84 

.30 

43.6  -0.3 

4.71 

33 

84.8  -0.1 

3881  1.60 
39.78  IJU 

48.1  -HU 

30.7 

48.88    .33 

59.0 

0.7 

58.13 

.99 

43.5- 

♦0.1 

5.04 

.30 

85.1 

WA 

48.6    0.9 

30.7 

48.54    .30 

60.0 

1.3 

58.41 

.97 

43.8 

0.5 

5.35 

.30 

85.8 

1.0 

41.85  1.41 

43.8    1.5 

Apr.    9.6 

48.83    .96 

61.5 

1.7 

58.68 

.96 

44.4 

0.6 

5.64 

.98 

87.1 

1.5 

48.58  ISi 

45.6    S.0 

19.6 

43.09    .94 

63.4 

9.1 

58.98 

.93 

45.4 

1.1 

5.90 

.95 

88.8 

1.9 

43.71  1.03 

47.9    8J> 

89.6 

43.31     .91 

65.7 

9.5 

53.14 

SI 

46.6 

1.4 

0.13 

.99 

30.9 

8.3 

44.68    .78 

50.5    9.3 

May    9.6 

43.50    .17 

68.3 

9.7 

53.34 

•18 

48.1 

1.5 

6.34 

.19 

33.3 

8.5 

45.87    .99 

53.4    3.1 

19.5 

43.65    .13 

71.1 

S.8 

53.51 

.16 

49.7 

1.7 

6.50 

.15 

36.0 

9.7 

45.65  4.84 

56.6    3.3 

89.5 

43.75    .00 

74.0 

9.9 

53.65 

2 

51.4 

1.7 

6.63 

.11 

38.7 

8.8 

45.75  -.09 

59.8    3.3, 

June    8.5 

43.81  •ff-.04 

76.8 

9.8 

53.76 

53.1 

1.7 

0.78 

.07 

41.4 

8.7 

45.56    .33 

63.0    3J 

18.5 

43.83  -.01 

79.6 

9.7 

53.83 

.05 

54.8 

1.7 

0.77  +.0^ 

44.1 

8.6 

45.10    .06 

66.8    3.0 

88.4 

43.80    .05 

88.8 

9.5 

53.86  +.0!^ 

56.4 

1.6 

6.78- 

-.09 

46.7 

8.5 

44.38    .66 

69.1    9.d 

July    8.4 

43.73    .09 

84.6 

9.9 

53.86- 

..€8 

57.9 

1.4 

6.74 

.06 

49.1 

8.3 

43.41  1.00 

71.7     9.5 

18.4 

43.68    .13 

86.6 

1.0 

53.88 

.06 

59.3 

1.3 

6.66 

.10 

51.8 

8.0 

48.88  IJS 

74.1    a.1 

88.3 

43.47    .17 

88.4 

1.6 

53.75 

.09 

60.4 

1.1 

6.54 

.14 

53.0 

1.7 

40.83  1.41 

76.0    1.7 

Aug.    7.3 

43.88    .90 

89.7 

1.9 

5.3.65' 

.19 

61.4 

0.9 

6.38 

.17 

54.5 

1.3 

39.89  \.m 

77.5    IJ 

17.3 

43.07    .99 

90.7 

0.7 

53.58 

.14 

68.1 

0.6 

6.80 

.90 

55.6 

0.9 

37.61  1.71 

7a6    0.8 

87.3 

48.84    .94 

91.8  40.3 

53.37 

.16 

68.0 

0.4 

6.00 

.99 

56.3 

0.6 

33.85  1.60 

79.8  4«.3 

8ept.  6.8 

48.60    .95 

91.3  -0.9 

53.81 

.17 

68.9  40.9 

5.:7 

.99 

56.6  40.1 

34.03  1.81 

79.8 -«J 

16.8 

48.35    .94 

90.9 

0.6 

53.04 

.17 

68.9  -0.1 

5.55 

.99 

56.5  -0.3 

38.80  1.89 

7a8  0.7 

86.8 

48.11    .93 

90.1 

1.1 

58.88 

•16 

68.7 

0.4 

5.33 

99 

55.9 

0.8 

30.39  1.78 

77.8    U 

Oct.     6.8 

41.80    .91 

88.8 

1.5 

58.78 

.14 

68.8 

0.6 

5.18 

.90 

54.9 

1.9 

88.66  1.61 

76.4    1.7 

16.1 

41.70    .18 

87.1 

1.0 

58.59 

.19 

61.5 

0.0 

4.93 

.17 

53.6 

1.6 

87i)4  1.56 

• 

74.6    9.1 

86.1 

41.54    .13 

85.0 

9.3 

58.49 

.06 

60.4 

1.1 

4.78 

.13 

51.8 

9.0 

85.57  1.37 

78.8   ^ 

Nov.    5.1 

41.43    .06 

88.5 

9.7 

58.43  • 

-.04 

59.8 

1.4 

4.67 

.09 

49.6 

9.3 

84.30  1.10 

69.5   9.9 

15.0 

41.38 -.03 

79.7 

3.0 

58.48  -l-.Ol 

57.7 

1.6 

4.60- 

-.04 

47.1 

8.7 

83.87    .91 

66.4    3J 

85.0 

41.38  •I-.03 

76.6 

3.9 

58.45 

.06 

55.9 

1.8 

4.59  -f.os 

44.3 

8.0 

38J50     63 

63.1     3.4 

Dec.    5.0 

41.43    .09 

73.4 

3.3 

58.53 

.11 

54.0 

9.0 

4.64 

.07 

41.3 

9.1 

88.08    .33 

59.6    3j6 

15.0 

41.55    .15 

70.1 

3.3 

58.66 

.15 

58.0 

9.1 

4.74 

.13 

38.8 

39 

81 .85 -.01 

56.0    Xi 

84.9    41.73    .90 
34.9     41.96 +  « 

663 

3.3 

58.83 

.10 

49.8 

9.1 

4.89 

.18 

35.1 

3.9 

88.00  4.31 

58.5    xs 

69.6  -3.9 

53.04  +.94 

47.7  -9.1 

5.09  •ff-.99 

38.0 

-3.1 

88.45  4.61 

49.1 -3J 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

• 

• 

a> 

Uerculis. 

44 

Ophiuchi. 

(3  Draconis. 

a  Ophiuchi. 

Mean 
8olar 

Bight 
Aaeeniloo. 

DecUnalioB 

Bight 
AM«naion. 

DeclinatloD 

'  amah. 

Bight 
AaoeBftiou. 

DecUnation 
Nitrth. 

Bight 
A8oeiiaion. 

Declination 
North, 

h 

17 

m 

9 

O           / 

4-14  31 

h 

17  ] 

m 

L8 

o 

-24 

3 

h     m 

17  27 

•¥52  23 

h     m 

17  29 

+12  38 

(Dec.  30.9) 

8 

1.36-ff-JM 

44.8  Hi.4 

B 

50.49  •»'.94 

4l'.'8  -0.9 

8 

37.30  -ff-.iB 

80.4  -3.5 

18.45  +.19 

53.5-9^1 

Jan.     9.9 

1.58 

M 

41.9 

S.3 

50.74 

jn 

41.5 

0.3 

37.51 

JM 

17.0 

3.3 

18.66 

.99 

51.3     9J2 

19.9 

1.83 

M 

39.7 

9.1 

51.08 

.30 

41.8 

0.4 

37.77 

M 

13.8 

3.0 

18.89 

.95 

49.8     9.0 

^.9 

2.11 

M 

37.7 

1.8 

51.33 

.33 

48.8 

0.4 

38.09 

.34 

10.9 

9.6 

13.15 

.97 

47.3     1.8 

Feb.    8.8 

2.40 

JO 

36.0 

1.5 

51.66 

.33 

48.7 

0.5 

38.45 

.38 

8.6 

9.1 

13.44 

M 

45.7    1.5 

18.8 

8.70 

.31 

34.7 

1.1 

51.99 

.34 

43.8 

0.4 

38.84 

.40 

6.7 

1.5 

13.73 

.."» 

44.3    1.1 

98.8 

3.01 

.31 

33.8 

0.7 

58.34 

.34 

43.G 

0.4 

39.84 

.41 

5.5 

0.9 

14.03 

J30 

43.4    0.7 

Mar.  10.7 

3.31 

.30 

33.3 

-0.3 

58.68 

.34 

44.0 

0.4 

39.66 

.49 

4.9  -0.9 

14.33 

.30 

48.9  -0.3 

U0.7 

3.61 

J» 

33.2  40.9 

5.3.01 

.33 

44.3 

0.3 

40.07 

.41 

5.0 

+0.4 

14.64 

.30 

48.8  -H).l 

30.7 

3.90 

JH 

33.6 

0.6 

53.34 

.39 

44.6 

0.9 

40.48 

.39 

5.8 

1.1 

14.93 

.99 

43.  i    0.5 

Apr.    9.7 

4.18 

jn 

34.4 

1.0 

53.65 

.31 

44.8 

0.9 

40.86 

.37 

7.1 

1.6 

15.81 

JM 

43.8    0.8 

19.6 

4.43 

ja& 

35.5 

1.3 

53.95 

.90 

45.0 

0.1 

41.80 

.33 

9.0 

9.1 

15.48 

.96 

44.8    1.9 

99.6 

4.67 

JU 

37.0 

1.6 

54.83 

.97 

45.1 

6.1 

41.58 

S9 

11.4 

9.6 

15.73 

.94 

46.8    1.5 

May    9.6 

4.88 

.so 

38.7 

1.8 

54.49 

Jti 

45.8 

0.1 

41.78 

Si 

14.1 

9.0 

15.96 

Ji\ 

47.9    1.7 

19.6 

5.06 

.17 

40.0 

1.0 

54.78 

.91 

45.8 

0.1 

48.00 

.19 

17.1 

3.1 

16.16 

.19 

49.7    1.9 

29.5 

BM 

.M 

48.5 

9.0 

54.98 

.18 

45.3 

0.1 

48.16 

.13 

80.3 

3.9 

16.33 

.16 

51.6     9.0 

lone   8.5 

5.33 

.id  44.5 

9.0 

55.08 

.15 

45.4 

0.1 

48.87 

.08 

83.6 

9.3 

16.47 

•"^ 

53.6    9.0 

18.5 

5.42 

.m 

46.5 

9.0 

55.81 

.11 

45.5 

0.1 

48.38  -ff-.ogl 

86.8 

3.9 

16.57 

.09 

55.5    1.9 

28.4 

5.46  «h.09 

48.4 

1.9 

55.30 

.07 

45.6 

0.1 

48.30- 

-.04 

30.0 

3.1 

16.64 

.05 

57.4     1.8 

July    8.4 

5.47  -%0l 

50.2 

1.7 

55.34  +.09| 

45.8 

0.1 

48.83 

.10 

33.0 

8.8 

16.67  +.01 

59.2    1.7 

18.4 

5.44 

.09 

51.8 

1.5 

55.34- 

-.09 

45.9 

0.1 

48.10 

.16 

•35.7 

9.6 

16.65- 

-.03 

60.8    1.5 

38.4 

5.37 

.06   53.2 

1.3 

55.30 

.06 

46.0 

0.1 

41.91 

.91 

38.0 

9.9 

16.60 

.07 

62.8    1.3 

Aug.   7.3 

5.27 

.19^  54.4 

1.1 

55.83 

-^ 

46.1  -0.1 1 

41.68 

JBO 

40.1 

1.8 

16.58 

.10 

63.5    1.1 

17.3 

5.14 

.14^  55.3 

0.8 

55.11 

.13 

46.8 

0.0 

4i|^0 
4L09 

.99 

41.6 

1.4 

16.40 

.13 

64.4    0.9 

27.3 

4.99 

.16 

5<r.O 

0.5 

54.97 

.15 

46.8 

0.0 

.39 

48.8 

0.0 

16.86 

.16 

65.8    0.6 

Sept.  6.3 

4.88 

.17 

56.4  -Hija 

54.81 

.17 

46.1  -H).l 

40.76 

.34 

43.4  -H).4 

16.09 

.17 

65.6    0.3 

16.2 

4.64 

.16 

56.4  -0.1 

54.64 

.17 

46.0 

0.9 

40.41 

.35 

43.6  -0.1 

15.98 

.18 

65.8  -H).l 

26.2 

4.47 

.17 

56.2 

0.4 

54.47 

.17 

45.8 

0.9 

40.06 

.35 

43.8 

0.6 

15.74 

.17 

65.7  -0.9 

Oct    6.2 

4.90 

.16 

55.7 

0.7 

54.30 

.15 

45.5 

0.3 

39.r3 

.33 

48.3 

1.1 

15.57 

.16 

65.3     0.5 

16.1 

4.15 

.11 

54.9 

1.0 

54.16 

.13 

45.8 

0.3 

39.41 

.30 

41.0 

1.6 

15.48 

.14 

64.7    0.8 

26.1 

4.04 

.16 

53.8 

1.3 

54.05 

.09 

44.8 

0.3 

39.13 

M 

39.1 

9.1 

15.89 

.11 

63.7    l.l 

Not.    5.1 

396 

.06 

58.4 

1.5 

53.99- 

-.05 

44.5 

0.3 

38.80 

.91 

36.8 

9.5 

15.80 

.07 

68.5    1.4 

15.1 

3.98- 

-.01 

50.7 

1.8 

53.96 

.00 

44.8 

0.3 

38.78 

.15 

34.1 

9.9 

15.15- 

-.08 

61.0     1.6 

25.0 

3.93  -f  .04 

1 

48.8 

9.0 

53.99  -f  .06 

44.0 

0.9 

38.60 

.08 

31.1 

3.9 

15.15  +.09 

59.8    1.9 

>Dec.    5.0 

3.99 

.06 

46.7 

9.9 

54.07 

.11 

43.8  -H).l 

38.56- 

-.01 

87.8 

3.4 

15.19 

.07 

57.3    9.0 

15.0 

4.10 

.19 

44.4 

9.3 

54.81 

.16 

43.8 

0.0 

38.58  -l-.OO 

84.3 

3.5 

15.88 

.11 

55.8    9.1 

95.0 

4.85 

.17 

48.1 

9.3 

54.39 

.91 

43.8  -0.1 

38.68 

.'^ 

20.8 

3.5 

15.41 

.16 

53.0     9.9 

34.9 

4.45 -fJtt 

39.8-9.3 

54.08 +.95 

44.0  -0.9 

38.84  •I-.90 

17.3  -3.4 1 

15.59  +.90| 

50.8  -9.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINOTON. 

• 

•« 

Draconis. 

^ 

Elerculis. 

*y^  Draconis  (pr.) 

^Draoonu. 

Men 
Solar 
Dftto. 

1 

t 
1 

Biglit 
ABoension. 

Dedinatton 
North. 

Bight 
Ascencion. 

JTbfCft. 

Bight 
Aaeenelon. 

DedUaattoB 

Btgbt 

DediMtlu 
jr«rtiL 

h     m 

17  37 

+68  48 

h     m 

17  41 

+27  47 

h     m 

17  44 

+72 

12 

h     m 

17  53 

+51  29 

Jan.     0.0 

B 

36.88  +.17 

36.7 

-3.6 

n 
37.48  +.16 

27.0  -9.9 

n 
3.40  +.15 

18.1 

-9.6 

• 

43.18  +.13 

6U-0.5, 

9.9 

37.10 

jm 

33.2 

3.4 

37.66 

J» 

24.1 

9.8 

3.62 

.99 

14.6 

3.5 

43.34 

M 

56.5    3.4; 

19.9 

37.43 

.38 

29.0 

3.1 

37.88 

.94 

21.5 

9.6 

3.97 

.41 

11.3 

3.9 

43.57 

M 

55.2    3.1; 

29.9 

37.86 

.47 

26.9 

9.7 

38.14 

sn 

19.0 

9.3 

4.44 

.59 

8.3 

9.8 

43.85 

.31 

58.3    9.8 

Feb.    8.8 

38.37 

.54 

24.5 

9.9 

38.42 

.99 

16.9 

1.0 

5.00 

.61 

5,7 

9.3 

44.18 

.35 

49.7    94 

1 
1 

18.8 

38.94 

.00 

22.5 

1.6 

38.72 

.31 

15.2 

1.4 

5.65 

.68 

3.7 

1.7 

44.54 

J8 

1 
47.7    1.8 

28.8 

39.56 

.63 

21.2 

1.0 

39.03 

.»    14.1 

0.0 

6.36 

.73 

2.4 

1.1 

44.93 

.40 

46.2    1.9 

Mar.  10.8 

40.20 

.65 

20.6 

-0.3 

39.35 

.30   13.4  -0.4 

7.10 

.75 

1.6h>.4 

45.33 

.41 

45.4  -^ ; 

20.7 

40.84 

.64 

20.6  +0.4 

39.66 

.31 

13.3  +0.9 

7.84 

.74 

1.6  +0.3 

45.74 

.41 

45.2  ^Ji  j 

30.7 

41.47 

.61 

21.3 

1.0 

39.97 

.31 

13.7 

0.7 

8.58 

.79 

2.2 

0^ 

46.15 

.40    45.7     0.B 

1 

Apr.    9.7 

42.06 

.57 

22.7 

1.6 

40.27 

.90 

14.6 

IS 

9.27 

.6/ 

3.5 

1.5 

46.53 

.38    46.8     1.4 

19.7 

42.60 

.51 

24.6 

9.9 

40.56 

.98 

16.0 

1.6 

9.90 

.60 

5.3 

9.1 

46.90 

.35    48.5     1.9 

29.6 

43.07 

.44 

27.0 

9.6 

40.82 

.95 

17.8 

9.0 

10.46 

.51 

7.6 

9.6 

47.23 

.»    50.6    9.4 

May    9.6 

43.47 

.35 

29.8 

3.0 

41.06 

.99    20.0 

9.3 

10.92 

.41 

10.4 

9.0 

47.53 

.97    S3.2     9.8 

19.6 

43.77 

.96 

32.9 

3.9 

41.27 

.19 

22.3 

9.5 

11.28 

.30 

13.4 

3.9 

47.78 

.a 

56.1    3.1 

29.5 

43.98 

.16 

36.2 

3.4 

41.45 

.16 

24.9 

9.6 

11.52 

.18 

16.7 

3.3 

47.96 

.17 

59.3    3.9 

June   8.5 

44.09  +.oa 

39.6 

3.4 

41.59 

.19 

27.5 

9.7 

11.64 +.06 

20.0 

3.4 

48.12 

.19 

62.6    3J 

18.5 

44.09  • 

-.05 

43.0 

3.4 

41.69 

.06 

30.2 

9.6 

11.64- 

-.06 

23.4 

3.4 

48.21  +.06 

65.9    3.3 

28.5 

43.99 

.15 

46.3 

3.9 

41.75 +.04 

32.7 

9.5 

11.51 

.18 

26.7 

3.9 

48.24 

.00 

69.2    3.9 

Jaly    8.4 

43.79 

.SS 

49.4 

3.0 

41.76  - 

-.01 

35.2 

9.3 

11.27 

.30 

29.9 

3.0 

48.20- 

-.06 

72.3    SjO, 

18.4 

43.50 

.34 

52.3 

9.7 

41.73 

.05 

37.4 

9.1 

10.92 

.41 

32.8 

9.8 

48.11 

.19 

1 

75.2    9.8 

28.4 

43.12 

.49 

54.9 

9.4 

41.66 

.09 

39.4 

1.9 

10.46 

.51 

35.4 

9.4 

47.96 

.id  77.8    951 

.93    80.1     9.1* 

Aug.   7.4 

42.66 

.50 

57.0 

9.0 

41.56 

.13 

41.1 

1.6 

9.91 

.59 

37.6 

9.0 

47.76 

17.3 

42.13 

.56 

58.8 

1.5 

41.41 

.16 

42.5 

1.9 

9.28 

.67 

39.4 

1.6 

47.51 

.97 

82.0    1.7 

27.3 

41.55 

.60 

60.0 

1.0 

41.24 

.18 

43.6 

0.0 

8.58 

.79 

40.8 

1.1 

47.22 

.30 

83.4    1.9 

Sept.  6.3 

40.93 

.63 

60.8  •W.5 

41.05 

.90 

44.2 

0.5 

7.84 

.76 

41.6 

0.6 

46.91 

.391 

84.4    9.8^ 

16.2 

40.29 

.65 

61.1 

0.0 

40.84 

.91 

44.5 +0.1 1 

7.07 

.78 

42.0  +0.1 

46.57 

.34 

85.0-^.3 

26.2 

39.64 

.65 

60.8-0.5 

40.63 

.91 

44.4 

-0.3 

6.28 

.78 

41.8  -0.5 

46.23 

.34 

85.0-04 

Oct.    6.2 

39.00 

.69 

60.1 

1.0 

40.42 

.90 

43.9 

0.7 

5.51 

.76 

41.1 

1.0 

45.89 

.33 

84.4    0.6 

16.2 

38.40 

.56 

58.8 

1.6 

40.23 

.18 

43.0 

1.1 

4.77 

.71 

39.9 

1.5 

45.57 

.31 

83.4    14 

26.1 

37.85 

.53 

56.9 

9.1 

40.06 

.15 

41.7 

1.5 

4.09 

.65 

38.1 

9.0 

45.87 

.98 

81.9    1.8. 

Nov.    5.1 

37.36 

.45 

54.7 

9.5 

39.93 

.11 

40.1 

1.8 

3.48 

.57 

35.9 

9.4 

45.02 

M 

79.9   9s\ 

15.1 

36.95 

.36 

52.0 

9.9 

39.84 

.07 

38.0 

9.9 

2.97 

.46 

33.3 

9.8 

44.82 

.18 

77.5    t.6 

25.1 

36.64 

.96 

48.9 

3.9 

39.80- 

-.09 

35.7 

9.5 

2.56 

.34 

30.3 

3.9 

44.67 

.11 

74.7    3.0 

Dec.    5.0 

36.44 

.14 

45.6 

3.5 

39.81  +.03 

33.2 

9.7 

2.28 

.91 

27.0 

3.4 

44.59- 

-.05 

71.6    3.9 

15.0 

36.36- 

-.03 

42.0 

3.6 

39.66 

.08 

30.4 

9.6 

2.13- 

-.08 

23.5 

3.6 

44.58  +.08 

68.3    3.4 

25.0 

36.39 +  .0^ 

38.4 

3.6 

39.97 

.18 

27.6 

9.9 

2.13  +.06| 

19.9 

3.6 

44.64 

.09 

64.8    34 

34.9 

36.54 +J» 

34.8  -3.6 

40.13 +.16 

24.7 

-9.0 

2.26  +.90 

10.3 -^.5 1 

44.77  +.16 

61.3  -3,4 

FIXED  STARS,  1877. 


309 


APPABENT  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

1 

1 

y»Sag 

ittarii. 

/*» 

Sag] 

ttarii. 

*a  Octantii. 

Mmd 
SoIat 

■ 

KJgbt 
Aaoenaion. 

DecUDaifam 
Souih. 

Right 
AsceutoiL 

Deolioatioo 

Right 
AncenaUm. 

Declination 
South. 

1 

i 

h     in 

17  57 

0        * 

-30  25 

h 

18 

m 

6 

Q          t 

-21     5 

h 
18 

o 

-S9 

16 

Jan.    0.0 

53.27 -|^.S0 

32.3  40.4 

8 

23.38  4.18 

28.4  -o.fi 

m      8 

17  28.72  4  6.39 

1* 

41.6  43.3 

9.9 

53.50    JB 

32.0    0.3 

23.58 

JB9 

28.6    0.9 

17  36.75 

0.56 

38.3 

3.1 

]9.9 

53.76    J» 

31.7    0.9 

23.81 

.95 

28.9    0.9 

17  47.77 

19.41 

35.3 

9.0 

29.9 

54.06    .31 

31.5    0.1 

24.08 

.96 

29.1    0.9 

18     1.46 

14.00 

32.5 

9.6 

;    Feb.    8.9 

1 

54.37    .33 

31.4    0.1 

24.37 

.30 

29.3    0.9 

18  17.45 

16416 

30.1 

9.9 

1 

•             18.8 

54.71      .34 

31.4  40.1 

24.68 

.31 

29.5    0.9 

18  35.29 

18.61 

28.1 

1.0 

9B.8 

55.06    .as 

31.3    0.0 

25.00 

.30 

09.7  -0.1 

18  54.54 

10.79 

26.6 

13 

Mar.  10.8 

55.41     .36 

31.3    0.0 

25.32 

.33 

29.7    0.0 

19  14.73 

90.50 

25.6 

03 

20.7 

55.77    .36 

31.3    0U> 

25.65 

.33 

29.7  40.1 

19  35.41 

90.78 

25.0 

40.3 

30.7 

66.12    .36 

31.3    0.0 

25.98 

.33 

29.5    0.9 

19  56.16 

90.65 

24.9-0.9   1 

Apr.    9.7 

56.47    .34 

31.3    0.0 

26.30 

•30 

29.3    0.9 

20  16.58 

90.10 

25.4 

0.7 

19.7 

56.81     .33 

31.3    0.0 

26.62 

.31 

29.1    0.3 

20  36.25 

19.14 

26.2 

1.1 

99.6 

57.13    Jl 

31.4  -0.1 

26.92 

M 

28.7    0.3 

20  54.75 

17.79 

27.5 

13 

,    Mmj    9.6 

57.43    M 

31.5    O.I 

27.20 

M 

28.4    0.4 

21   11.73 

16.19 

29.3 

13 

19.6 

57.71     M 

31.7    0.9 

27.47 

M 

28.0    0.4 

21  26.83 

14.05 

31.4 

93 

29.6 

• 

57.95    .S3 

31.9    0.3 

27.70 

.90 

27.7    0.3 

21  39.74 

11.71 

33.8 

93 

June   8.5 

58.17    .90 

32.2    0.3 

27.91 

.10 

27.4    0.3 

21  50.17 

9.10 

36.5 

93 

18.5 

58.34    .15 

32.5    0.4 

28.08 

.15 

27.1    0.9 

21  57.88 

6.98 

39.4 

93 

88.5 

58.48    .11 

32.9    0.4 

28.21 

.11 

26.9    0.9 

22    2.70 

3.a 

42.4 

3.0 

'    Jul/    8.4 

58.56    .06 

33.4    0.5 

28.30 

.07 

26.8  40.1 

22     4.51  4  0JB7 

45.4 

3.0 

1&4 

58.60  •l-.Oi 

33.8    0.5 

28.34  • 

¥M 

26.8    0.0 

22    3.25- 

-9.78 

48.4 

9.9 

<            28.4 

58.59 -un 

34.3    0.5 

28.84 

-.09 

26.8    0.0 

21  56.97 

6.74 

61.2 

9.7 

Aag.  7.4 

58.53    416 

34.8    0.4 

28.30 

.06 

26.8    0.0 

21  51.82 

8.51 

53.8 

9.4 

17.3 

58.44    .19 

35.2    0.4 

28.22 

.10 

26.9  -0.1 

21  42.04 

lOJO 

66.1 

9.1 

27.3 

58.31     .15 

35.5    0.3 

28.10 

.13 

26.9  -0.1 

21  29.96 

13.19 

58.0 

1.7 

,    Sept.  6.3 

5ai5    .17 

35.7  H>.9 

27.06 

.16 

27.0    0.0 

21  16.00 

14.71 

50l4 

13 

16.3 

1 

57^97    .10 

35.8    0.0 

27.79 

.17 

27.0    0.0 

21     0.70 

15.77 

60.8 

-03 

98.9 

1 

57.78    JO 

35.8  40.1 

27.62 

.17 

27.0    0.0 

20  44.63 

18JB8 

60.6 

03 

Oct    6Ji 

57.60    as 

35.6    OJi 

27.45 

.17 

27.0  40.1 

20  28.42 

10.04 

60.3  403   1 

16.2 

57.43    .16 

35.3    0.4 

27.29 

.15 

26.9    0.1 

20  12.73 

15.18 

59.4 

13 

!     »•> 

57.29    .19 

34.9    0.5 

27.16 

.19 

26.7    0.1 

19  58.22 

1838 

57.9 

1.8 

Nov.   5.1 

57.18    .06 

34.4    0.5 

27.06 

.06 

26.6    0.1 

19  45.52 

11J9 

55.9 

93 

1            15.1 

57.12  -.04 

33.9    0.6 

27.00 

-.04 

26.5    0.1 

19  35.19 

8.09 

53.4 

9.7 

-            25.1 

1 

57.11  4-.09 

33.3    0.6 

26.98  4.01 

26.4  40.1 

19  97.68 

6.98 

50.5 

3.0 

Uee.    5.0 

57.16    .07 

32.7    0.6 

27.01 

.06 

26.4    0.0 

19  23.32  - 

-9.79 

47.3 

1 
33 

15.0 

57.25    49 

32.1    0.5 

27.09 

.11 

26.4    0.0 

19  22.31  4  0.71 

44.0 

3.4 

25.0 

57.40    .18 

31.7    0.5 

27.22 

.15 

26.4  -0.1 

19  24.73 

4.14 

40.6 

3.4 

^          35.0 

57^-|.j99 

31.3  40.4 

27.40  4J00 

26.6  -0.9 

19  30.59  4  7.45  1 

37.2  433   1 
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1 

APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

9  Serpentis. 

1 

Aquils. 

a  Lyre. 
(Fega.) 

1 

fi  Lyra. 

Bight 
Aflcenaion. 

DeoUnation 
South, 

Bight 
Aacendon. 

Declination 
South, 

Bight 
Aaoenaion. 

Declination 
North, 

Eight 
Aaoenaien. 

DeetinaftloD 
NorA, 

18  14 

o 

-2 

55 

h     m 

18  28 

o 

-8 

19 

h     m 

18  32 

+38 

39 

h     m 

18  45 

4^  12 

Jan.     0.0 

a 
55.61  +.j6 

52.8  ' 

-1.3 

a 
29.73  +.15 

It 
50.2 

-0.8 

44.84  +.09 

63.6 

-3.9 

30.85  +.00 

67.0-9.9 

9.9 

55.79 

.19 

54.1 

1.3 

29.89 

.18 

51.1 

0.0 

44.96 

.15 

60.4 

3.1 

30.95 

.13    64.1     9.9* 

19.9 

55.99 

.38 

55.3 

IJt 

30.09 

.91 

52.0 

0.9 

45.13 

.19 

57.4 

9.0 

31.11 

.18,'  61.3     9.8 

29.9 

56JS2 

JS& 

56.5 

1.1 

30.32 

.94 

52.8 

0.8 

45.34 

.93 

54.6 

9.7 

31 .3i 

J99 

58.6    9J> 

Feb.    8.9 

56.48 

.S7 

57.5 

0.9 

30.57 

.96 

53.5 

0.6 

45.59 

.97 

52.1 

9.3 

31.54 

.95 

56.2    9.9 

18.8 

56.75 

.98 

58.3 

0.7 

30.85 

.96 

54.1 

0.5 

45.88 

.30 

50.0 

1.9 

31.80 

SB 

51.2    1.8 

38.8 

57.04 

.99 

58.9 

0.5 

31.13 

.99 

54.4 

0.3 

46.18 

.39 

48.4 

1.8 

32.09 

.30 

52.6    1.3 

Mar.  10.8 

57.34 

.30 

59.3  -OS 

31.43 

.30 

54.6 

-0.1 

46.51 

.34 

47.4 

0.8 

32.40 

.31 

51.6    0.8 

20.8 

57.64 

.30 

59.3  +0.1 

31.74 

.31 

54.6  +OJi 

46.85 

.34 

46.9  H>.9 

32.72 

.3D 

51.1-0.9 

30.7 

57.94 

.30 

59.1 

0.4 

32.04 

.31 

54.3 

0.4 

47.20 

.34 

47.1 

+0.4 

33.04 

.33 

51.2  +0.4 

Apr.    9.7 

58.24 

.30 

58.6 

0.6 

32.35 

.31 

53.8 

0.6 

47.54 

.34 

47.8 

1.0 

33.37 

.33 

51.8    0.9 

19.7 

5^.53 

.99 

57.9 

0.8 

32.65 

.30 

53.1 

0.8 

47.87 

.33 

49.1 

1.6 

33.69 

.39    53.0     1.4 

29.6 

58.81 

.97 

57.0 

1.0 

32  95 

.99 

52.3 

0.9 

48.19 

.31 

50.9 

9.0 

34.00 

.30   54.6    1.9! 

May    9.6 

59.08 

.96 

55.9 

1.9 

33.22 

.97 

51.3 

1.0 

48.48 

.98 

53.1 

9.4 

34.30 

.98    56.7    9  3 

19.6 

59.32 

.93 

54.7 

1.3 

33.48 

.95 

50.3 

1.1 

48.75 

.95 

55.7 

9.7 

34.57 

.95 

59.1     9.6 

29.6 

59.54 

.91 

53.4 

1.3 

33.72 

Jfi 

49.2 

1.1 

48.98 

.91 

58.5 

3.0 

34.80 

.98 

61.6     9.8 

June   8.5 

59.73 

.18 

52.1 

1.3 

33.93 

.10 

48.1 

1.1 

49.17 

.17 

61.5 

3.1 

35.01 

.19 

64.7    S.9; 

18.5 

ft(k89 

.14 

50.8 

1.3 

34.10 

.16 

47.1 

1.0 

49.32 

.13 

C4.7 

3.1 

35.17 

.14 

67.6    3.0 ' 

28.5 

60.01 

.10 

49.5 

IS 

34.24 

.19 

46.1 

0.0 

49.42 

.06 

07.8 

3.1 

35.29 

.10 

70.6    3.0, 

July    8.5 

60.09 

.06 

48.4 

1.1 

34.34 

.08 

45.2 

0.0 

49.47  +.03 

70.8 

3.0 

35.37  +.06 

r3.5    9.9 

1 

18.4 

60.13  +.0B 

47.3 

1.0 

34.40  +.04 

44.4 

0.7 

49.47  - 

-.03 

73.7 

9.8 

35.39 

.00 

76.3    9.7 

28.4 

60.13- 

-.09 

46.4 

0.0 

34.41- 

-.01 

43.8 

0.6 

49.42 

.07 

76.4 

9.6 

35.37- 

-.05 

78.9    S.5 

Aug.   7,4 

60.09 

.06 

45.6 

0,7 

34.38 

.05 

43.2 

0.5 

49.33 

.19 

78.8 

9.3 

35.30 

.09 

ei.3  9ji 

17.3 

60.01 

.10 

45.0 

0.6 

34.32 

.09 

42.7 

Ov4 

49.18 

.16 

80.9 

1.0 

35.19 

.13 

83.3    1.9 

27.3 

59.89 

.13 

44.5 

0.4 

34.22 

.19 

42.4 

0.3 

49.00 

.90 

82.7 

1.5 

35.04 

.17 

85.0    1.5 

Sept  6.3 

59.76 

.16 

44.2 

0,3 

34.08 

.14 

42.2 

0.9 

48  79 

.93 

84.0 

1.1 

34.85 

SO 

86.4    1.9 

16.3 

59.60 

.16 

44.0  +0.1 

33.93 

.16 

42.0  +0.1 

48.56 

.94 

84.9 

0.7 

34.64 

.99 

87.2    0.8 1 

26.2 

59.44 

.17 

43.9 

0,0 

33.77 

.17 

42.0 

0.0 

48.31 

.95 

85.4  +OJl| 

34.42 

*H 

87.9 +«.3 

Oct.    6.2 

59.27 

.16 

44.0  -0.9 

33.61 

.16 

42.1 

-0.1 

48.05 

.95 

85.4- 

-0.9 

34.19 

.93 

88.0  -4».i 

16.2 

59.12 

.15 

44.3 

0.3 

33.45 

.15 

42.2 

0.9 

47.81 

.94 

84.9 

0.7 

33.97 

.99 

87.7    0.6 

26.2 

58.96 

.19 

44.6 

0,5 

33.31 

.13 

42.4 

0.3 

47.58 

.99 

84.0 

IS 

33.76 

.90 

86.9    1.0 

Nov.    5.1 

58,87 

.00 

45.2 

0.6 

33.20 

.00 

42.8 

0.4 

47.38 

.18 

82.6 

1.6 

33.57 

.17 

85.7    1.4 

15.1 

58.80 

.05 

45.9 

0,6 

33.13 

.06 

43.2 

0.5 

47.21 

.14 

80.8 

9.0 

33.42 

.13 

84.1     1.8 

25.1 

58.77- 

-.01 

46.7 

0.9 

33.09- 

-.09 

43.8 

06 

47.09 

.10 

78.6 

9.4 

33.31 

.00 

82.1     9.9 

Dec.    5.0 

58.79  +.04 

47.7 

1.0 

33.10  +.03 

44.4 

0.7 

47.02- 

-.05 

76.0 

9.7 

33.24- 

-.04 

79.8    9.5 

15.0 

58.85 

.06 

48.8 

1.1 

33.15 

.06 

45.2 

0.8 

47.00  +.01 

73.2 

9.0 

33.22  +.01 

77.2    9.7 

25.0 

58.95 

.19 

50.0 

1,9 

33.24 

.19 

46.0 

0.8 

47.04 

.06 

70.2 

3.1 

33.25 

.06 

74.4    9.8 

36.0 

59.09  +.17 

51.2- 

-1.3 

33.38  +.16 

46.8  -0.9] 

47.12 +.11    67.1  -4.1 1 

33.33 +.lo!  71.6-«.9.| 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

a  Sagiltarii. 

*i>0  Dracunis. 

CAq 

uilse. 

d  Sagiltarii. 

1 
1 

Meun 

HokAT 

Date. 

Rigbt 
A«censioQ. 

DeoIiDi 
Sout 

ition 

26 

Eight 
Afloensioo. 

DecHnatioii 

yorth. 

Bight 
AMenslon. 

DeclinaUoD 
yorth. 

Right 
Ascension. 

1 

Declination  1 
South, 

1 

h     m 

18  47 

o 

-26 

h     m 

18  50 

0 

475 

16 

h     m 

18  59 

413  40 

h     m 

19  10 

0 

-19 

id 

Jao.     0.0 

37.21  -f  .15 

59.1  40.4 

13.82- 

-.00 

66.4 

-3.5 

s 
44.17  4.10 

47.9  -9.0 

25.23  4.11 

18.0 

-0.1' 

]0.<: 

37.38 

.19 

58.8 

0.3 

13.81  4.07 

64.9 

3.5 

44.28 

.13 

45.8 

9.0 

25.36 

.15 

18.0  -0.1 

1 

19.9 

37.58 

.99 

58.5 

0.3 

13.96 

.94 

61.4 

3.4 

44.43 

.17 

43.9 

1.9 

25.53 

.19 

18.1 

0.0 

29.9 

37.82 

.95 

58.2 

0.3 

14.28 

.39 

58.2 

3.9 

44.62 

.90 

42.0 

1.8 

25.73 

.99 

18.1 

0.0  I 

Feb.    a9 

38.09 

.90 

57.9 

0.3 

14.75 

.54 

55.2 

9.8 

44.83 

.93 

40.3 

1.5 

25.97 

.95 

18.0  4«.l . 

1 

18.9 

38.38 

.30 

67.5 

0.3 

15.34 

.60 

52.6 

9.4 

45.07 

.95 

39.0 

1.9 

26.23 

.97 

17.9 

0.1 

98.8 

38.69 

.39 

57.2 

0.4 

16.05 

.75 

50.5 

1.8 

45.33 

.97 

37.9 

0.9 

26.50 

.99 

17.6 

0.9 

Mar.  10.8 

39.01 

.39 

56.8 

0.4 

16.84 

.83 

49.0 

1.9 

45.61 

.96 

37.3  -0.5 

26.80 

.30 

17.3 

0.4 

20.8 

39.35 

.34 

56.4 

0.4 

17.69 

.87 

48.1  • 

-0.6 

45.90 

.90 

37.0 

0.0 

27.11 

.31 

16.8 

0.5 

30.8 

39.60 

.34 

55.9 

QA 

18.57 

.87 

47.8  -H).l 

46.20 

.30 

37.2  40.4 

27.43 

.39 

163 

0.6 

Apr.    9.7 

40.04 

.34 

65.4 

0.5 

19.15 

.86 

48.3 

0.8 

46.60 

.30 

37.7 

0.8 

27.75 

.33 

15.6 

0.7, 

19.7 

40.37 

.34 

54.9 

0.5 

20.29 

.89 

49.4 

1.4 

46.80 

.30 

38.8 

1.9 

28.08 

.33 

14.8 

0.8' 

29.7 

40.70 

.33 

54.5 

0.5 

21.08 

.75 

51.0 

1.0 

47.09 

.90 

40.1 

1.5 

28.40 

.39 

14.0 

0.8,' 

May    9.G 

41.02 

.31 

54.0 

0.4 

21.78 

.66 

53.2 

9.4 

47.38 

.9(« 

41.8 

1.8 

28.71 

.31 

13.2 

0.8 

19.6 

41.33 

J9D 

53.6 

0.4 

22.39 

.56 

55.8 

9.8 

47.65 

.96 

43.7 

9.0 

29.02 

.99 

12.3 

0.8 

29.6 

41.61 

St 

53.3 

0.3 

22.87 

.48 

68.8 

3.1 

47.89 

.93 

4.5.8 

9.9 

29.30 

.97 

11.6 

0.8 

1 

JuD«   8.6 

41.86 

.94 

53.1 

0.9 

23.23 

.96 

62.0 

3.3 

48.11 

.90 

48.0 

9.9 

29.55 

.94 

10.8 

0.7  j 

ia5 

42.08 

.90 

53.0  40.1 

23.44  4.14 

65.4 

3.5 

48.29 

.17 

50.2 

9.3 

29.78 

.91 

10.1 

0.6 

28.5 

42.25 

.16 

52.9 

0.0 

23.50- 

-.01 

68.9 

3.5 

48.44 

.13 

52.5 

9.9 

29.97 

.17 

9.6 

0.5 

Julj    8.5 

42.39 

.11 

53.0  H>.l 

23.42 

.16 

72.4 

3.4 

48.55 

.00 

54.6 

9.1 

30.11 

.19 

9.2 

0.4 

18.6 

42.47 

.06 

53.2 

0.9 

23.19 

.30 

75.8 

3.3 

48.62  4.04 

56.7 

9.0 

30.22 

.06 

8.9 

0.9 

28.4 

42^1  +.01 

53.5 

0.3 

22.82 

.44 

79.0 

3.1 

48.64 

.00 

58.6 

1.8 

30.27  4.08 

8.7  -H).l 

Ab^.   7.4 

42.50- 

-.00 

53.8 

0.3 

22.32 

.56 

82.0 

9.8 

48.62  - 

-.04 

60.3 

1.6 

30.28- 

-.01 

8.7 

0.0 

17.4 

42.44 

.06 

54  J3 

0.4 

21.70 

.68 

84.6 

9.5 

48.56 

.08 

61.7 

1.4 

30.25 

.08 

8.7 

-0.1 

27.4 

42.35 

.11 

54.5 

0.4 

20.97 

.77 

86.9 

9.1 

48.46 

.19 

63.0 

1.1 

30.17 

.10 

8.8 

0.1 

1 

Sept.  6.3 

42.22 

.14 

54.9 

0.3 

20.16 

.85 

88.8 

1.6 

48.33 

.14 

63.9 

0.8 

30.06 

.13 

9.0 

0.9 

16.3 

42.06 

.17 

55.2 

0.9 

19.28 

.91 

90.2 

1.9 

48.17 

.16 

64.6 

0.5 

29.92 

.15 

9.1 

0.9 

26.3 

41.89 

.18 

55.4 

0.9 

18.35 

.94 

91.1 

0.7 

48.00 

.18 

65.0  46.3 

29.76 

.16 

9.3 

0.9 

Oct.     6J2 

41.71 

.18 

55.5  -0.1 

17.40 

.96 

91.5  4«.l 

47.82 

.18 

65.1 

0.0 

29.60 

.17 

9.5 

0.9 

1           16.2 

41.53 

.17 

55.5 

0.0 

16.45 

.94 

91.4  -0.4 

47.65 

.17 

64.9  -0.3 

29.43 

.16 

9.6 

0.1 

1 

26.2 

41.38 

.15 

55.4  4«.l 

15.63 

.90 

90.7 

1.0 

47.48 

.15 

64.4 

0.7 

29.27 

.14 

9.7 

0.1 

{Not.    5.2 

41.25 

.11 

65.2 

0.9 

14.65 

.84 

89.5 

1.5 

47.34 

.13 

63.6 

0.0 

29.14 

.19 

9.8 

0.1 

,           15.1 

41.15 

.07 

64.9 

0.3 

13.86 

.75 

87.7 

9.0 

47.23 

.10 

62.5 

1.9 

29.04 

.00 

9.9  -0.1 

,           25.1 

41.10- 

-.03 

54.6 

0.3 

13.17 

.63 

85.5 

9.4 

47.15 

.06 

61.2 

1.4 

26.97- 

-.05 

9.9 

0.0 

Deo.    5.1 

41.09  4.09 

54.3 

0.4 

12.60 

.50 

82.9 

9.8 

47.11- 

-.09 

50.6 

1.7 

26.95 

.00 

9.9 

0.0 

15.0 

41.13 

.07 

53.9 

0.4 

12.17 

.36 

79.9 

3.1 

47.12  4.03 

57.9 

t.8 

28.97  4.04 

10.0 

0.0 

25.0 

41.23 

.19 

5:).5 

0.4 

11.89 

J90 

76.6 

3.4 

47.16 

.07 

50.0 

9.0 

29.03 

.00 

10.0 

0.0 

35.0 

41.36 -f.l^ 

5:3.2  40.4 

11.78- 

-.03 

73.2  -3.5 

47.25  4.11 

54.0 

-9.0 

29.13  4.131 

10.0 

0.0 

312 
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1 

APPAEENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTOK. 

*d  Draconia. 

•r 

Draconia. 

d 

Aqaile. 

« 

Aqaila. 

Mean 
Solar 
Date. 

Bight 
AaoenalQn. 

Declination 
North, 

Bight 
Aaoenalon. 

Dedination 
ifortik. 

Bight 
Aaoenaiou. 

Deolination 
Iforth, 

Bight 
Awwrndom. 

DecUnatioB 
SonOL 

h     m 

19  12 

+67  26 

h 
19    ] 

m 
17 

+73 

7 

h 
19   ] 

19 

+2  52 

h     m 

19  30 

o          « 

-7  17 

Jan.     0.0 

27.42- 

-.07 

37.0  -8.4 

n 
49.17  - 

-.16 

30.7 

-3.3 

a 
16.69  +.09 

8.4 

-1.3 

15!41  +.081  64.6  -0.7 1 

10.0 

27.41  +.04 

33.5 

3.5 

49.08  - 

-.01 

27.3 

3.5 

16.80 

.19 

7.0 

1.4 

15.51 

.19 

65.4    0.7 

ao.o 

27.60 

.15 

301 

3.4 

49.15  +.13 

23.9 

3.4 

16.94 

.16 

5.7 

1.3 

15.65 

.15 

66.1    0.7, 

29.9 

27.70 

.95 

26.7 

3.9 

49.35 

jn 

20.5 

3.3 

17.11 

.10 

4.4 

IS 

15.82 

.19 

66.7    0.6 

Feb.    8.9 

27.99 

.34 

23.6 

9.9 

49.69 

.40 

17.4 

3.0 

17.31 

.90 

3.3 

1.0 

16.02 

Jil 

67.2    0.5 

18.9 

28.38 

•43 

20.9 

9.5 

50.15 

.59 

14.6 

9.6 

17.54 

.94 

2.4 

0.8 

16.24 

67.6    OJ 

1 

28.9 

28.84 

.50 

18.6 

9.0 

50.72 

.69 

12.2 

9.1 

17.79 

.96 

1.8 

0.5 

16.49 

67-7  -0.1 

Mar.  10.8 

29.37 

.55 

16.8 

1.4 

51.38 

.60 

10.4 

1.5 

18.06 

.96 

1.5H).9 

16.76 

67.7  40J1 

20.8 

29.94 

.50 

15.7 

0.8 

52.10 

.75 

9.2 

0.9 

18.34 

99 

1.5  4«Ji 

17.04 

•99 

67.4    0.4 

30.8 

30.54 

.61 

15.3  H).9 

52.86 

.78 

8.6  -0.9 

18.63 

.30 

1.8 

0.4 

17.34 

.30 

66.9    0.6 

1 

Apr.    9.7 

31.15 

.61 

15.5  +0.5 

53.64 

.78 

8.7  441.4 

18.93 

.30 

2.4 

0.8 

17.65 

.31 

66.2    0.8 

19.7 

31.75 

.50 

16.3 

1.9 

54.41 

.76 

9.5 

1.1 

19J^4 

.30 

3.4 

1.1 

17.95 

.31 

65.2    1.0 

29.7 

32.33 

.56 

17.8 

1.8 

55.15 

.71 

10.8 

1.7 

19.54 

.30 

4.6 

.1.3 

18.26 

.31 

64.1      1.9; 

May    9.7 

32.86 

.51 

19.8 

9.3 

55.83 

.65 

12.8 

9.9 

19.83 

M 

6.0 

1.5 

18.57 

JO 

62.9    1.3 

1 

19.6 

33.34 

.44 

22.3 

9.7 

56.43 

.56 

15.2 

9.6 

20.11 

.97 

7.6 

1.7 

18.86 

.98 

61.6    1.4 

29.6 

33.74 

.37 

25.2 

3.1 

56.94 

.46 

18.0 

3.0 

20.37 

.95 

9.3 

1.6 

19.14 

.97 

60.2    1.4 

iune    8.6 

34.07 

.96 

28.4 

3.3 

57.35 

.35 

21.2 

3.3 

20.61 

.93 

11.1 

1.8 

19.39 

94 

58.8    1.4 

18.6 

34.31 

.19 

3f.9 

3.5 

57.64 

.99 

24.5 

3.5 

20.82 

.19 

12.9 

1.8 

19.62 

.91 

57.5    IJ' 

28.5 

34.45+.0^ 

35.4 

3.6 

57.80  +.10 

28.1 

3.6 

21.00 

.16 

14.7 

1.7 

19.81 

.17 

56.2    1.9 

July    8.^ 

34.50- 

-.01 

39.0 

• 

3.6 

57.83- 

-.03 

31.6 

3.6 

21.13 

.19 

16.4 

1.6 

19.96 

.13 

55.0    1.1 

18.5 

34.44 

.11 

42.5 

3.5 

57.73 

.16 

35.2 

3.5 

21.23 

.07 

18.0 

1.6 

20.07 

M 

54.0    1.0 

28.5 

34.29 

M 

45.9 

3.3 

57.51 

.90 

38.6 

3.3 

21.28 +.03 

19.4 

1.3 

^A4  +.05 

53.1    0.8 

Aug.   7.4 

34.04 

M 

49.1 

3.0 

57.16 

.40 

41.8 

3.1 

21.28- 

-.00 

20.7 

1.9 

20.17 

.00 

52.3    0.7  i 

1 

17.4 

33.71 

.37 

51.9 

9.7 

56.70 

.51 

44.7 

9.6 

21.25 

.06 

21.7 

1.0 

20.15- 

-M 

51.8    oy 

27.4 

33.30 

.45 

54.5 

9.4 

56.14 

.61 

47.3 

9.4 

21.17 

.00 

22.6 

0.8 

20.09 

M 

5L3    0.4 . 

Hept.  6.3 

32.82 

.51 

56.6 

1.8 

55.50 

.60 

49.6 

9.0 

21.07 

.19 

23.3 

0.6 

19.99 

.11 

51.0    0.9 

16.3 

32.29 

.55 

58.3 

1.5 

54.78 

.75 

51.4 

1.6 

20.93 

.14 

23.7 

0.4 

19.86 

.14 

50.9  40.1 

26.3 

31.72 

.58 

59.6 

1.0 

54.01 

.79 

52.7 

1.1 

20.78 

.16 

24.0  441.9 1 

19.72 

.15 

50.8    0.0 

Oct.    6.3 

31.13 

.60 

60.3  44.4 

53.20 

.61 

53.6  +0.6 

20.62 

.16 

24.1 

0.0 

19.56 

.16 

50.9  -0.1 

16.2 

30.53 

.60 

60.4  -0.1 

52.39 

.81 

53.9 

0.0 

20.46 

.16 

23.9  -041 

19.40 

J6 

51.0    •S 

26.2 

29.94 

.56 

60.1 

0.7 

51.58 

.79 

53.6-0.5 

20.30 

.15 

23.6 

0^ 

19.25 

44 

51.3    0.3' 

Not.    6.2 

29.39 

.54 

59.1 

IS 

50.81 

.75 

52.9 

1.1 

20.17 

.19 

23.1 

0.6 

19.12 

.19 

51.6    0.4 

15.2 

28.87 

.48 

57.7 

1.7 

50.09 

.68 

51.5 

1.6 

20.06 

.09 

22.4 

0.6 

19.01 

52.1    0.5 

25.1 

28.43 

.41 

55.7 

9il 

49.45 

.60 

49.6 

9.1 

19.98 

M 

21.5 

1.0 

18.93 

52.6    0.6 

l>ec.    5.1 

27.05 

.83 

53.2 

9.7 

48.90 

.40 

47.3 

9.6 

19.94- 

-.09 

20.4 

1.1 

18.89- 

-.03 

53.2    0.6 

15.1 

27.77 

.93 

50.4 

3.0 

48.47 

.37 

44.6 

9.0 

19.94  +.0^ 

19.3 

iJk 

18.88  +J)^ 

53.8    0.7 

25.0 

27.59 

.13 

47.2 

3.3 

48.16 

.94 

41.5 

3.9 

19.98 

M 

18.0 

la 

18.92 

•^ 

54.5    0.7 

85.0 

27.50- 

-.0^ 

43.9  -3.4] 

47.99- 

-.10 

38.2 

-3.4 

20.06  +  J0| 

16.7- 

-1.4 

19.00  H 

H 

55.2-0.7 
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AFPABENT  PLAGES  FOB  THE  UPPER  TBANSFP  AT  WASHINGTON. 

1 

i 

ICWB 

7 

Aqnile. 

a  Aquilie. 
{JilUir.) 

•f 

Draconis. 

/9  Aqttila. 

n 

1 

Righft 
Aic«iist<m. 

OeoUjiatlQB 
North. 

OeoUiiAtloD 
Nwrtk, 

Bight 
AaooDBion. 

Kwrik, 

Right 

Declination 
JIToft*. 

h     m 

19  40 

+10  18 

h     m 

19  44 

o         / 

48  8S 

b     m 

19  48 

+69  56 

h     m 

19  49 

o         / 

+6    5 

Jaa.    0.0 

93.69  +.081 

47.0- 

-1.7 

8 

45.83  +.081 

It 

34.8 

-1.8 

30.36- 

-.18 

74.1  -33 

15.33  4.06 

56.7  -13 

10.0 

93.70 

.10 

45.3 

1.7 

45.91 

.09 

33.3 

1.8 

30.13- 

-.07 

70.8 

3.4 

15.39 

.00 

55.3    13 

S0.0 

93.81 

.13 

43.6 

1.7 

46.03 

.13 

31.7 

1.6 

30.13  436 

67.4 

3.4 

15.40 

.19 

53.8    1.4 

30.0 

93.96 

A6 

43.0 

1.6 

46.16 

.18 

30.3 

1.4 

30.33 

.17 

64.0 

83 

15.54 

.18 

63.5    13 

F«b.    8.9 

34.14 

.19 

40.6 

1.3 

46.34 

.19 

38.9 

13 

30.45 

36 

60.8 

3.1 

15.71 

.19 

51.3    1.1 

18.9 

34.35 

J9 

39.3 

1.1 

46.54 

JB9 

37.7 

1.0 

30.79 

30 

57.8 

9.8 

15.93 

39 

50.3    03 

1:8.9 

94.58 

JM 

38.4 

0.8 

46.77 

.94 

36.9 

0.7 

31.33 

JA 

55.3 

9.4 

16.14 

34 

49.5    0.8 

Mar.  10.9. 

34.83 

.98 

37.8  -0.4 

47.03 

36 

36.4  HU 

31.74 

M 

53.1 

13 

16.39 

36 

49.1  -03 

90.6 

35.10 

.96 

37.6 

0.0 

47.39 

JB7 

36.3 

0.0 

33.33 

M 

51.6 

13 

16.66 

.97 

49.0  -fO.! 

30.6 

35.39 

.99 

37.8  40.4 

47.58 

M 

36.5  40.4 

33.97 

M 

50.7  -0.8 

16.94 

39 

49.3    0.4 

Apr.    9.6 

85.09 

.ao 

38.3 

0.6 

47.88 

.30 

37.0 

0»6 

33.63 

37 

50.4  40.1 

17.33 

30 

49.8    03 

19.7 

25  99 

.31 

39.3 

1.1 

48.18 

.31 

38.0 

1.1 

34.31 

.87 

50.8 

0.7 

17.54 

.31 

50.7    1.1 1 

S9.7 

36.30 

.30 

40.6 

1.5 

48.49 

.80 

39.3 

1.4 

34.97 

.66 

51.8 

13 

17.84 

30 

53.0    1.4 

!m«j    9.7 

36.G0 

.30 

43.3 

1.7 

48.79 

.30 

30.9 

1.7 

35.60 

31 

53.5 

1.9 

18.14 

.30 

53.5    13 

i           19.7 

1 

96.88 

M 

44.0 

].9 

49.08 

M 

33.7 

1.9 

36.18 

36 

55.6 

9.4 

18.44 

39 

55.3    1.8 

1 

29.6 

37.16 

M 

46.0 

9.1 

49.36 

jan 

34.6 

9.1 

36.70 

.48 

58.3 

93 

18,71 

37 

57.1     13 

Jofie  6.6 

37.41 

M 

48.1 

9.9 

49.61 

34 

36.7 

9.1 

37.13 

39 

61.3 

33 

1897 

35 

50.1     9.0, 

18.6 

37.63 

SI 

50.3 

9.9 

49.64 

31 

38.8 

9.1 

.^.48 

39 

64.5 

3.4 

19.30 

.99 

61.1     93 ! 

1 

98.6 

37.83 

.17 

53.5 

UJi 

50.03 

.17 

40.9 

9.1 

37.73 

.19 

68.0 

3.8 

19.40 

.18 

63.1     93' 

1 

July    6.5 

37.97 

.13 

54.6 

i.1 

50.19 

.14 

43.0 

9.0 

37.85+381 

71.6 

33 

10.56 

.14 

65.0    13; 

16.5 

38.07 

.00 

56.6 

9.0 

50.30 

.00 

44.9 

1.9 

37.88- 

-39 

75.3 

83 

19.68 

.10 

6G.8    1.7 

;          88.5 

38.14  4.H 

58.5 

1.8 

50.37  +.06 

46.6 

1.7 

37.79 

.14 

78.8 

13 

19.75 

.06 

66.5    13 

<  Aug.  7.4 

38.15 

.00 

60.3 

1.8 

50.40 

.00 

48.4 

1.6 

37.60 

34 

83.3 

33 

19.78  +31 

70.0    1.4 

17.4 

38.13- 

-.05 

61.7 

1.4 

50.38. 

-.04 

49.8 

13 

37.30 

^ 

85.5 

3.1 

19.77- 

-33 

71.3    13 1 

37.4 

38.06 

.06   63.9 

1.1 

50.33 

.06 

51.0 

1.1 

36.91 

.43 

88.4 

93 

19.73 

37 

73.3    1.0  > 

S^pt.  6.4 

37.96 

.19   63.9 

0.0 

50.33 

.19 

53.0 

0.8 

36.44 

31 

91.0 

9.4 

19.63 

.11 

73.3    0.8 

J  6.3 

37.83 

.14^  64.7 

0.8 

50.10 

.14 

53.7 

03 

35.90 

37 

93.3 

93 

19.51 

.13 

73.9    03 

96.3 

37.68 

.id  65.3 

0.4 

49.95 

.16 

53.3 

0.4 

35.30 

39 

95.0 

13 

19.37 

.15 

74.3    03 

Oct.     6.3 

37.53 

.17 

65.5  -H>.l 

49.79 

.18 

53.5  +0.1 

34.66 

36 

96.3 

13 

19.31 

.18 

74.5  441.1 

16.3 
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AFPABENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  FOR  TJU;:  UPPER  TRANSIT  AT  WASHINGTON. 
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33.2 

0.7 

5.23 

.09 

43.7 

0.7 

64.45 

.79 

70.5-0.5 

25.2 

23.62 

.07^ 

26.8 

0.5 

62.65 

.07 

32.5 

0.7 

5.14 

.06 

44.4 

0.7 

63.68 

.75 

69.7    1.1 

35.1 

23.57  ^M 

27.3 

-0.4 

62.59- 

-.05 

31.7  H).8 

5.07  - 

-.06 

46.1  -0.7 1 

62,97- 

-.«7 

68.3-1.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


• 

Mean 

C  Pegui. 

•l 

Cephei. 

A 

Aquarii. 

a  Piscis  Australia. 
(Fomalhaut.)        , 

I>ate. 

Bight 

DttcUnation 
Kortk. 

Bight 
AaoeiiBion. 

Dedination 
North. 

Bight 
A«oeiMioD. 

Declination 
South. 

Bight 
Aaoention. 

DecUnatioo 
South. 

h     m 

22  35 

o 

•1-10 

11 

h     m 

22  45 

-k65  32 

h     m 

22  46 

o 

-8 

18 

h     m 

22  50 

o 

-30 

16 

Jan.     0.9 

■ 
19.10- 

-.07 

24.9 

-1.0 

8 

15.74  • 

-.39 

88.1 

-1.4 

8 

11.49- 

-.07 

64.7  -0.4 

60.97- 

-.09 

35.2  +0.3 1 

10.1 

19.03 

.OS 

23.9 

l.l 

15.38 

.34 

86.4 

1.9 

11.43 

.05 

65.1 

0.4 

50.89 

.07 

34.7 

0.61 

20.1 

18.99 

.03 

22.8 

1.1 

15.06 

.98 

84.3 

9.3 

11.38 

.03 

65.4 

0.9 

50.83 

.05 

34.0 

0.9! 

30.1 

18.97  - 

-.01 

21.7 

1.1 

14.81 

.91 

81.6 

9.7 

11.37- 

-.01 

65.5  -0.1 

50.79- 

-.09 

33.0 

1.1 1 

.F«b.    9.1 

18.98  •I'.oa 

20.7 

1.0 

14.64 

.13 

79.0 

2.9 

11.37  4.09 

65.5  +0.1 

50.79  +.01 

31.7 

1.4  i 

19.0 

19.02 

.05 

19.7 

0.9 

14.55- 

-.05 

76.0 

3.0 

11.41 

.05 

65.3 

0.3 

50.82 

M 

30.2 

1.6 

Mar.    1.0 

19.08 

.09 

19.0 

0.7 

14.55  +.05 

73.0 

3.0 

11.47 

.09 

65.0 

0.5 

50.89 

.08 

28.5 

1.8 

11.0 

19.19 

.19 

18.4 

0.4 

14.66 

.15 

70.0 

9.9 

11.56 

.11 

64.4 

0.7 

50.99 

.19 

26.6 

9.0! 

«4!0.9 

19.32 

.16 

18.1 

-0.1 

14.84 

.94 

07.3 

9.6 

11.69 

.15 

63.6 

0.9 

51.12 

.16 

94.5 

9.1  > 

30.9 

19.50 

.19 

18.1 

44).9 

15.13 

.33 

64.9 

9.9 

11.86 

.18 

68.5 

1.9 

51.30 

.90 

92.3 

9.3- 

1 

Apr.    9.9 

19.70 

.39 

18.5 

0.5 

15.51 

.41 

62.9 

1.8 

12.06 

.99 

61.3 

1  4 

51.51 

.93 

20.0 

9.3 

19.9 

19.94 

iM 

19.2 

0.9 

15.96 

.48 

61.3 

1.3 

12.29 

.95 

59.8 

lUS 

51.76 

.97 

17.7 

9.3 

29.8 

20.21 

J98 

90.2 

1.9 

16.47 

.54 

60.4 

0.7 

12.55 

.97 

58.1 

1.8 

52.04 

.30 

15.4 

9.3 1 

May    9.8 

20.51 

.30 

21.5 

1.5 

17.03 

58 

59.9  -H».l 

12.83 

.30 

56.3 

1.9 

52.36 

.33 

13.1 

9.3; 

19.8 

20.82 

.39 

23.1 

1.7 

17.62 

.60 

60.1 

-H).5 

13.14 

.31 

54.3 

9.0 

52.69 

.35 

10.9 

9.1 

99.6 

21.14 

.39 

25.0 

9.0 

18.22 

.61 

60.9 

1.1 

13.46 

.39 

52.3 

9.0 

53.04 

.36 

6.8 

9.0 

itme   8.7 

21.46 

.39 

27.1 

9.1 

18.83 

60 

62.2 

1.6 

13.79 

.33 

50.3 

9.0 

53.40 

.36 

6.9 

1.8 

18.7 

21.78 

.31 

29.2 

9.9 

19.41 

.57 

64.1 

9.1 

14.11 

.39 

48.3 

9.0 

53.76 

.36 

5.3 

1.5 

28.7 

22.08 

.30 

31 JS 

S.3 

19.96 

.53 

66.4 

9.6 

14.43 

.31 

46.4 

1.8 

54.11 

.34 

3.9 

'•^1 

July    8.6 

22.37 

.97 

33.8 

9.3 

20.46 

.47 

69.2 

9.9 

14.72 

M 

44.7 

1.7 

54.45 

.39 

2.9 

0.9 

18.6 

22.63 

JH 

36.1 

9.9 

20.89 

.40 

72.3 

3.3 

14.99 

J95 

43.1 

1.5 

54.75 

J99 

2.3 

0.5- 

28.6 

22.85 

SI 

38.2 

9.1 

21.26 

.33 

75.7 

3.5 

15.23 

.89 

41.7 

1.3 

55.02 

M 

1.9  -H).9 

Aag.  7.6 

23.03 

.16 

40.3 

9.0 

21.55 

.95 

79.2 

3.6 

15.43 

.18 

40.6 

1.0 

55i{5 

M 

1.9-0.9 

17.5 

23.18 

.19 

42.2 

1.8 

21.76 

.17 

82.9 

3.7 

15.59 

.14 

39.7 

0.8 

55.44 

.16 

9.2 

0.5 

27.5 

2:).28 

.06 

43.9 

1.6 

21.88  +.oa 

80.7 

3.7 

15.70 

.10 

39.0 

0.5 

55.57 

.19 

9.9 

0.8 

8«pt.  6.5 

23.34  +.04 

45.4 

1.4 

21.92 

.00 

90.4 

3.7 

15.78 

.05 

38.6 

0.3 

55.66 

.06 

3.8 

1.0 

16.5 

23.36 

.00 

46.6 

1.1 

21.88- 

-.09 

94.0 

3.5 

15.81  +.01 

38.4  -HI.1 

55.70  +.09| 

4.9 

1.9 

26.4 

23.34- 

-.04 

47.C 

0.9 

21.75 

.16 

97.4 

3.3 

15.81  - 

-.09 

38.5  -0.1 

55.60- 

-.03 

6.1 

1.3 

Oct.    6.4 

23.29 

.06 

48.4 

6.7 

21.56 

.93 

100.6 

3.0 

15.77 

.05 

38.7 

0.3 

55.64 

.07 

7.4 

1.31 

16.4 

23.21 

.09 

48.9 

0.4 

21.30 

JS9 

103.5 

9.7 

15.70 

.06 

39.0 

0.4 

55.56 

.10 

6.8 

1.3' 

26.3 

23.11 

.10 

49.2  -H).9 

20.98 

.34 

106.0 

9.3 

15.61 

.10 

39.5 

0.5 

55.45 

.19 

10.1 

U 

Not.   5.3 

23.00 

.11 

49.3 

0.0 

20.62 

.38 

108.0 

1.8 

15.51 

.11 

40.1 

0.6 

55.32 

.14 

11.3 

1.1  1 

15.3 

22.88 

.19 

49.1  H».3 

20.22 

.41 

109.6 

1.3 

15.40 

.11 

40.7 

0.6 

55.18 

.14 

19.3 

0.9; 

25.3 

22.77 

.19 

48.8 

0.4 

19.80 

.43 

110.5 

0.7 

15.28 

.11 

41.3 

0.6 

55.04 

.14 

13.1 

0.7  1 

1 

Ihc.   5.2 

22.65 

.11 

48.2 

0.6 

19.36 

.44, 

111.0 -H>.l 

15.17 

.11 

41.9 

0.6 

54.90 

.14 

13.7 

6.4, 

15.2 

22.55 

.10 

47.5 

0.8 

18.93 

.43.  1 10.8  H>.5 

15.07 

.10 

42.5 

0.6 

54.77 

.13 

14.0  -0J9  i 

25.2 

92.46 

.09 

46.6 

0.9 

18.51 

.41  110.0 

1.0 

14.06 

.08 

43.0 

0.5 

54.65 

.11 

14.0  40.1 

:«^ 

92.38- 

-.07 

45.6 

-1.0 

18.12- 

..371 109.7 

-1.6 

14.91  - 

-.07 

48.4 

-0.4 

54.56- 

-.09 

13.7 -HU 

3!22 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Pegasi. 
(Markab.) 

*o 

Cepliei. 

6  Piacium. 

I 

Piacium. 

Kigbt 
Aflcoualoii. 

Declination 
North. 

Itiglit 
Aaoenaiou. 

Doclinatioii 
yorth. 

Right 
AfloeuaioD. 

Declination 
North. 

Righi 
Aacenaion. 

DrcIioaUa 
.Vortt. 

h     ni 

22  58 

+14  32 

h     m 

23  13 

+67  26 

1i     ni 

23  21 

0       / 

+5  42 

h      Di 

23  33 

+4  57 

Jan.     0.2 

37.65- 

-.09 

41.9 

-1.0 

8 

32.59  • 

-.45 

35.2 

-1.0 

a 
43.51  • 

-.09 

16.3 

-0.A 

37.38 

-.09 

It 

37.1  -0.7 

10.2 

37.57 

.07 

40.8 

1.1 

32.16 

.41 

33.9 

1.6 

43.43 

.08 

14.5 

0.8 

37.29 

m\  36.4    0.8  1 

80.1 

37.50 

.05 

39.7 

1.9 

31.77 

\.36 

32.1 

9.0 

43.36 

.06 

13.7 

0.8 

37  22 

.07 

35.6    0.7 

30.1 

37.46  ■ 

-.03 

38.5 

1.9 

31.45 

.99 

29.9 

9.4 

43.31 

.04 

12.9 

0.8 

37.16 

.05 

34.9   0.7 

Feb.    9.1 

37.44 

.00 

37.3 

1.9 

31.20 

.91 

27.3 

9.7 

43.27- 

-.09 

12.2 

0.7 

37.12 

-.08 

34.2    OJ 

19.1 

37.46  +.03 

36.1 

l.I 

31.03 

.12 

24.5 

9.9 

43.27  +.01 

11.6 

0.5 

37.10 

.00 

33.7    OJ 

Mar.    1.0 

37.50 

.06 

35.1 

0.9 

30.96- 

-.09 

21.5 

3.0 

43.29 

.04 

11.2 

0.4 

37.12  +.03 

33.3    0.3 

11.0 

37.58 

.10 

34.4 

0.7 

31.00  +.00 

18.5 

9.9 

43.35 

.07 

10.9 

-0.1 

37.16 

.06 

33.1  -ei 

21.0 

37.69 

.14 

33.8 

0.4 

31.14 

.19 

15.7 

9.7 

43.44 

.11 

10.9  +0.1 

37.24 

.10 

33.1  H.\ 

30.9 

37.85 

.17 

33.6  -0.1 

31.38 

.30 

13.1 

9.4 

43.57 

.15 

11.1 

0.4 

37.36 

.14 

;».4    0.4 

Apr.    9.9 

38.04 

JSl 

:)3.7  40.3 

31.72 

.39 

10.8 

9.0 

43.73 

.19 

1 1.7 

0.7 

37.51 

.18 

3.3.9   •.; 

19.9 

38.26 

.83 

34.1 

0.6 

32.16 

.47 

9.0 

1.6 

43.93 

.99 

12.5 

1.0 

37.71 

.91 

34.6    1.0 

29.9 

38.52 

.27 

34.9 

1.0 

32.67 

.54 

7.7 

1.1 

44.17 

.95 

13.6 

1.3 

37.94 

.95 

35.9    u 

May    9.8 

38.80 

.30 

:)6.o 

1.3 

33.24 

.60 

6.9 

-0.5 

44.44 

.98 

15.0 

1.5 

38  20 

.98 

37.3    IJ 

19.8 

39.11 

.38 

37.5 

1.6 

33.86 

.63 

6.7  -HJ.I 

44.73 

.30 

16.7 

1.7 

38.49 

.30 

38.9    1.7 

29.8 

39.43 

.33 

30.2 

1.9 

34.51 

.65 

7.1 

0.7 

45.04 

.39 

18.5 

1.9 

38.79 

.31 

40.8    IJ 

June    8.8 

39.76 

.33 

41.2 

9.1 

35.15 

.65 

8.0 

1.9 

45.36 

.39 

20.5 

9.1 

39.11 

.39 

42.7    11 

18.7 

40.09 

.39 

43.4 

9.9 

35.80 

.63 

9.5 

1.8 

45.69 

.39 

22.6 

9.9 

:)9.44 

.33 

44.8   XI 

28.7 

40.40 

.31 

45.7 

9.3 

36.41 

.60 

11.5 

9.9 

46.01 

.31 

24.8 

9.9 

39.76 

.39 

47.0    a.1 

July    8.7 

40.70 

.99 

48.0. 

9.4 

36.99 

.55 

14.0 

9.7 

46.31 

.30 

26.9 

9.1 

40.07 

.30 

49.1    LI 

18.6 

40.97 

.96 

50.4 

9.4 

37.51 

.49 

16.8 

3.0 

46.60 

JX7 

29.0 

9.1 

40.36 

.98 

51. i   10 

28.6 

41.22 

.99 

52.7 

9.3 

37.96 

.49 

20.0 

3.3 

46.85 

.94 

31.0 

1.9 

40.63 

.95    53.1     1.9 

Aug.   7.6 

41.42 

.19 

55.0 

9.9 

38.34 

.34 

23.4 

3.5 

47.07 

.91 

32.9 

1.8 

40.86 

.99'    55.0     1.7 

17.6 

41.59 

.15 

57.1 

9.0 

38.63 

.95 

27.0 

3.7 

47.26 

.17 

34.5 

1.6 

41.06 

.18   o<>.G    U 

1 

27.5 

41.71 

.10 

59.0 

1.8 

38.84 

.16 

30.8 

3.7 

47.41 

.13 

36.0 

1.4 

41.22 

.14 

58.0    IJ 

Sept.  6.5 

41.79 

.06 

60.8 

1.6 

38.95  +.07 

34.5 

3.7 

47.52 

.09 

37.3 

1.1 

41.34 

.10 

50.2    IJ 

16.5 

41.84 +.09 

62.3 

T.4 

38.98- 

-.01 

38.2 

3.7 

47.58 

.05 

38.3 

0.9 

41.42 

.06 

60.2   0.9 

26.5 

41.84- 

-.09 

63.6 

1.9 

38.93 

.10 

41.8 

8.5 

47.61  +.01 

39.1 

0.7 

41.46 +.09;' 

60.9   OS 

Oct.     6.4 

41.81 

.04 

64.6 

0.9 

:i8.79 

.16 

45.2 

3.3 

47.01  - 

-.09 

3$).7 

0.6 

41.47- 

-.01 

61.4    04 

16.4 

41.75 

.07 

65.4 

0.7 

38.58 

.25 

48.4 

3.0 

47.57 

.09 

40.0 

0.9 

41.44 

.04 

61.7  443 

26.4 

41.67 

.09 

66.0 

0.4 

38.30 

.31 

51.2 

9.6 

47.61 

.07 

40.1 

+0.1 

41.40 

.06 

61.^    0.tf 

Nov.    5.3 

41.57 

.10 

66.2  4«.9 

37.96 

.37 

53.5 

9.9 

47.43 

.09 

40.1 

-0.1 

41.33 

.Ool  61.7^.* 

15.3 

41.46 

.11 

66.3  -0.1 

37.57 

.4J 

55.5 

1.7 

47.34 

.10 

39.9 

0.3 

41.24 

.0»'  CI.5   OJ 

25.3 

41.3% 

.19 

66.1 

0.3 

37.14 

.44 

56.9 

1.1 

47.24 

.10 

39.5 

0.4 

41.15 

.10    <il.l     0.^ 

1 

Dec.    5.3 

41.23 

.11 

65.0 

0.5 

36.69 

.46 

57.7  -M.6 

47.14 

.11 

39.0 

0.6 

41.05 

.10  GO.C   9.t 

15.2 

41.12 

.11 

63.0 

0.7 

36.22 

.47 

58.0 

0.0 

47.03 

.10 

38.4 

0.7 

40.95 

.10  60.0   o.r 

25.2 

41.02 

.10 

64.2 

0.9 

35.76 

.46 

57.7  -6.6 1 

46.93 

.10 

37.7 

0.7 

40.85 

.10  59.3  ».: 

35.2 

40.93  - 

-.67 

63.2 

'ISi 

35.31- 

-.44 

56.8- 

I'll 

46.84- 

-.09; 

36.9  -^).8| 

40.75  - 

-.10  58.5-0.: 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^y  Cephei. 

*Groombridge  4163. 

u  Piscium. 

D«te. 

Right 

DecUnatiOD 
Ncrih. 

Bight 
Ancffliriopu 

Declination 
K&rOu 

Right 

BeoUnation 
JforUL 

1 
1 

1 

h     m 

23  34 

+76  56' 

h     m 

23  48 

+73  43 

h     m 

23  52 

-hi  10 

Jan. 

0,8 

■ 

14.83  -.86 

65.2  -<».5 

49.39  -.67 

52.6  -0.4 

8 

59.74  -.10 

59.7  -0.7 

10.^ 

13.99     M 

64.3    1.9 

48.73     .64 

51.9    1.0 

59.64     .00 

59.0    0.8 

1 

20J9 

13.22    .73 

62.9    1.7 

48.11     .50 

50.6    1.6 

59.55    .08 

58.2    0.8 

30.1 

12.54     .63 

60.9    9.9 

47.56    .51 

48.8    9.1 

59.48    .07 

57.5    0.7 

Feb. 

9.1 

11.98     .49 

58.5    9.6 

47.09    .49 

46.5    9.5 

59.43    .06 

56.8    0.6 

' 

19.1 

11.56    .34 

55.8    9.9 

46.73    .30 

43.0    9.8 

59.39  -.09 

56.2    0.5 

Mcr. 

1.0 

11.31  -.16 

52.8    3.0 

46.50     .16 

41.0     3.0 

59.39  +.01 

55.8    0.4 

11.0 

ll.23-l'.08 

49.8    3.1 

46.41  -.09 

38.0    3.0 

59.41     .04 

55.6  -0.9 

21.0 

11.34     .90 

46.8    3.0 

46.46  +.13 

35.0    9.9 

59.47     .06 

55.5  +0.1 

31.0 

11.62    .36 

43.9    9.8 

46.66    .97 

32.2    9.8 

59.57    .19 

55.7    0.3 

Apr. 

9.9 

12.08    M 

41.3     9.4 

47.01     .41 

29.6    9.5 

59.71     .16 

56.2    0.6 

19.9 

12.70     .69 

39.1    9.0 

47.48    .54 

27.3    9.1 

59.88     .90 

57.0    0.9 

29.9 

13.46    .n 

37.3    1.5 

48.07    .65 

25.5     1.6 

60.10     .93 

58.0    1.9 

M.y 

9.9 

14.33    .99 

36.0    1.0 

48.77    .74 

24.1     1.1 

60.35    M 

50.3    1.5 

19.8 

15.28    .99 

35.3  -0.4 

49.54     .80 

23.3-0.5 

60.62    .99 

60.9*   1.7 

29.8 

16.29  1.03 

35.2  -H>.9 

50.37    .85 

23.1  +0.1 

60.92    .31 

62.7    1.9 

Jone 

a8 

17.33  1.04 

35.7    0.7 

51.23    .87 

23.4    0.6 

61.24    .39 

64.6    9.0 

18.7 

18.36  1.09 

36.7    1.3 

52.09    .86 

24.4     1.9 

61.57    .33 

66.7    9.1 

28.7 

19.37    .06 

38.3    1.8 

52.94     .83 

25.8    1.7 

61.89    .39 

68.8    9.1 

ialy 

a7 

20.31     .91 

40.3    9.3 

53.75    .78 

27.8    9.9 

62.21     .31 

70.9    9.1 

18.7 

21.18    .89 

42.9    9.7 

54.50    .79 

30.2    9.6 

62.51     .99 

73.0    9.1 

1 

28.6 

21.94     .71 

45.8    3.1 

55.18    .64 

33.0    3.0 

62.78     .96 

75.0    9.0 

Aug. 

7.6 

22.n9    .50 

49.0    3.4 

55.77     .54 

36.1     3.3 

63.03     .93 

76.9    1.8 

17.6 

23.12    .46 

62.6    3.6 

56.26     .44 

39.5    3.5 

63.24     .19 

78.6    1.6 

27.6 

23.50    .39 

56.3    3.8 

56.64    .33 

43.2    3.7 

63.42    .16 

80.1     1.4 

Sept. 

6.5 

2t).75    .18 

60.1    3.8 

56.01     .91 

46.9     3.8 

63.56    .19 

81.4    IJ) 

1G.5 

23.85  +.03 

63.9    3.8 

57.07  +.10 

50.7     3.'» 

63.66  •.08 

82.4    0.9 

26.5 

23.81  -.11 

67.7    3.8 

57.11  -.09 

54.5    3.7 

63.72    .04 

63.3    0.7 

Oct. 

6.4 

23.63    .95 

71.4     3.6 

57.03     .13 

58.2    3.6 

63.74  +.01 

83.9    0.5 

16.4 

23.32    .36 

74.9    3.4 

56.85     .94 

61.6     3.4 

63.74  -.08 

84.2    0.3 

26.4 

22.87    .50 

78.1     3.0 

56.56     .34 

64.9    3.1 

63.71     .04 

84.4  +0.1 

Not. 

5.4 

22.32    .61 

81.0    9.7 

56.17     .43 

67.8    9.7 

63.66    .06 

84.4  -0.1 

15.3 

21.66    .71 

83.4    9.9 

55.70     .51 

70.2    9.3 

63.58    .08 

84.2    0.3 

25.3 

20.91     .78 

85.4     1.7 

55.16    .58 

72.3     1.8 

63.50    .00 

83.9    0.4 

Dm. 

6.3 

20.10     .83 

86.7    1.1 

54.55    .63 

73.7     1.9 

63.40    .10 

8;i.4    0.5 

15.3 

19.25    .86 

87.5  40.5 

53.91     .66    . 

74.6  +0.6 

63.30    .10 

82.8    0.6 

25Je 

18.39    .86 

87.7  -0.9 

53.25    .67    i 

74.9    0.0 

63.20    .10 

82.2    0.7 

- 

35.2 

17.53  -.84 

87.2-0.8 

52.58 -.66    1 

74.6  -0.7 

63.10  -.10 

81.4  -0.7 
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AT  WASHINGTON  MKAN  AND  APPARENT  NOON. 

^^k— .  ▲  .-> 

APPARENT  RIGHT 

APPARENT 

Hourly  Motion. 

Equation 
of  Time 

for 

Anparont 

Voon. 

Semi- 

Sidereal 

Date. 

isry. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

diameter 

at 
ADDorent 

Time  of 

Semid. 

paMinf 

SidflTMlTime 
of  M«o 
Kooa. 

Mean  Noon, 
h    m      fl 

Appa* 

reut 

Noon. 

Mean  Noon. 

Appa- 
rent 

NOOD. 

Right 

AflCAn* 

slon. 

Decli- 
nation. 

8 

o      /      /« 

H 

8 

II 

m     8 

a 
1               II 

m    8 

h   m     • 

Jan.  0 

18  45  29.73 

30.37 

-23     2  42.9 

42.3 

11040 

4-11.99 

+  3  38.06 

16  18.46 

1  11.13 

18  415t.rj 

1 

18  49  54.54 

55.26 

22  57  41.2 

40.4 

11.027 

13.14 

4    6.:^ 

18.46 

11.09 

18  45  4>*.2i 

2 

18  54  19.02 

19.83 

22  52  12.1 

11. 1 

11.013 

14.27 

4  34.25 

18.45 

11.03 

I8  49  44.ri5 

3 

18  58  43.14 

44.04 

22  46  15.7 

14.5 

10.997 

|.'>.4I 

5     1.82 

18.44 

10.97 

18  53  41.41 

4 

19    3    6.87 

7.85 

22  39  52.2 

50.8 

lO.OaO 

16.54 

5  2«.f»8 

18.41 

10.90 

18  57  :J7iC 

5 

19    7  30.19 

31.25 

22  33     1.8 

0.2 

10.962 

17.65 

5  55.75 

18.38 

10.84 

19  1  u:<i 

6 

19  11  53.06 

54.20 

22  25  44.6 

42.7 

1 0.944 

18.76 

6  22.09 

18.35 

10.78 

19    5  31.fh 

7 

19  16  15.47 

16.69 

22  17  60.8 

58.7 

10.924 

19.86 

6  47.94 

^  18.31 

10.71 

19    9  27-W 

8 

19  20  37.:i8 

:w.67 

22    9  50.6 

48.3 

10.902 

20.96 

7  V^M 

18.27 

10.64 

19  13  24.'iii 

9 

JO  24  58.77 

60.14 

22     1   14.3 

11.6 

10.879 

22.04 

7  38.14 

18.22 

10.57 

19  I7  2l).:6 

10 

19  29  19.60 

21.03 

21  52  12.2 

9.1 

10.856 

23.11 

8    2.41 

18.17 

10.48 

19  21  \12U 

11 

19  33  39.86 

41.36 

21  42  44.5 

41.1 

'10.832 

24.17 

8  26.11 

18.12 

10.40 

19  25  13,* 

12 

19  37  59.53 

61.09 

21  32  51.4 

47.8 

10.806 

25.22 

8  49.23 

18.06 

10.32 

19  39  10.44 

13 

19  42  18.57 

20.20 

21  22  33.1 

29.4 

10.779 

26.26 

9  11.72 

18.00 

10.24 

19  3:}  im 

14 

19  46  :%.96 

38.65 

21   11  50.5 

46ii 

10.752 

27.28 

9  33.56 

17.93 

10.15 

19  37    3.35 

15 

19  50  64.68 

56.43 

21     0  43.3 

38.7 

10.723 

28.30 

9  54.72 

17.86 

10.06 

19  41    O.ll 

16 

10  55  11.70 

13.51 

20  49  12.0 

7.1 

10.694 

2<).30 

10  15.18 

17.78 

9.96 

19  44  56.(i6 

17 

19  59  28.01 

29.87 

20  37  17.0 

11.7 

10.664 

30.28 

10  34.93 

17.70 

9.86 

19  48  53.« 

18 

20    3  43.58 

45.49 

20  24  58.5 

52.9 

10.633 

31.24 

10  53.93 

17.62 

9.76 

19  52  49.7^ 

19 

20    7  58.40 

60.36 

20  12  17.0 

11.1 

10.601 

32.19 

11  12.2:) 

17.53 

9.66 

19  56  46.:i4 

20 

20  12  12.45 

14.46 

19  59  12.6 

6.5 

10.569 

33.13 

11  29.70 

17.44 

9.55 

20   0  42iH« 

21 

20  16  25.71 

27.76 

19  45  46.4 

39,8 

10.536 

34.05 

11  46.39 

17.34 

9.44 

20   4  3it4€ 

22 

20  20  38.18 

40.27 

19  31  58.0 

51.1 

10.503 

34.96 

12    2.30 

17.24 

9.33 

20   8  3602 

23 

20  24  49.85 

51.98 

19  17  48.0 

40.8 

10.469 

35  86 

12  17.41 

17.14 

9.22 

20  12  32.5':' 

24 

20  29    0.70 

2.87 

19    3  16.8 

9.3 

10.4*35 

36.73 

12  31.70 

17.02 

9.11 

20  16  2913 

23 

20  33  10.74 

12.94 

18  48  24.8 

16.9 

10.401 

37.59 

12  45.18 

16.90 

9.00 

20  20  25.6i) 

26 

20  37  19.96 

22.19 

18  33  12.4 

4.2 

10.367 

38.43 

12  57.83 

16.78 

8.88 

20  24  22  25 

*^. 

20  41  28.36 

30.62 

18  17  40.0 

31.5 

10.333 

39.25 

13    9.67 

16.66 

8.77 

30  28  18r<l 

28 

20  45  35.!)4 

:w.22 

18     1  47.9 

39.1 

10.298 

40.07 

13  20.70 

16.53 

8.65 

30  32  15  % 

29 

20  49  42.69 

44.99 

17  45  36.4 

27.3 

10.264 

40.87 

13  30.89 

16.39 

8.54 

20  3611.92 

30 

20  53  48.62 

50.94 

17  28  65.9 

66.5 

10^230 

41.65 

13  40.25 

16.25 

8.42 

20  40   a47 

31 

20  57  53.74 

56.08 

17  12  16.9 

7.2 

10.197 

42.42 

13  48.81 

16.11 

8.31 

20  44   5.(i:) 

Feb.  1 

21     1  58.05 

60.41 

16  54  69.7 

59  8 

10.164 

43.17 

13  56.55 

15.96 

8.20 

20  48   UO 

2 

21     6    1.55 

3.92 

16  37  44.7 

34.5 

10.130 

43.90 

14    3.49 

15.80 

8.08 

30  515(^.15 

3 

21  10    4.25 

6.63 

16  19  62.3 

51.9 

10.096 

44.62 

14    9.63 

15.63 

7.97 

30  ^  54  70 

4 

21  14    6.15 

8.53 

16     1  62.9 

52.2 

10.062 

45.32 

14  14.95 

15.46 

7.86 

30  50  5lib 

5 

21  18    7.24 

9.63 

15  43  46.9 

36.1 

10.029 

46.00 

14  19.47 

15i29 

7.75 

31    3  47.M 

6 

21  22    7.55 

9.94 

15  25  14.7 

3.6 

9.996 

46.67 

14  33.22 

15.11 

7.6:1 

21    7  44.r 

7 

21  26    7.07 

9.46 

15    6  26.6 

15.3 

9.<)64 

47.31 

14  26.18 

14.93 

7.63 

.21  11  40.W 
31  15  37.4!* 

8 

21  30    5.82 

8.21 

14  47  23.2 

11.8 

9.931 

47.95 

14  28.35 

14.75 

7.41 

9 

21  34    3.78 

6.17 

14  27  64.7 

53.1 

9.899 

48.57 

14  29.75 

14.56 

7.30 

31  1934.M 

10 

21  38    0.97 

3.36 

14    8  31.7 

19.9 

9.867 

49.16 

14  30.38 

14.37 

7.19 

31  33  30.(R) 

11 

21  41  57,39 

59.77 

13  48  44.6 

32.7 

t>.835 

49.74 

14  30.24 

14.17 

7.08 

8127  2715 

12 

21  45  53.05 

55.42 

13  28  43.9 

31 .9 

9.803 

50.30 

14  29.34 

13.98 

6.96 

31  31  23.7) 

13 

21  49  47.96 

50.32 

13    8  29.9 

17.7 

9.772 

50.84 

14  27.68 

13.78 

6.85 

SI  35  "Xs^i 

14 

21  53  42.13 

44.48 

12  47  63.1 

50.9 

9.741 

51.37 

14  25.2i) 

13.58 

6.74 

81  39  I6.?*i 

15 

21  57  35.56 

37.85) 

12  27  24.0 

11.7 

9.711 

51.87 

14  22.16 

13.38 

6.64 

31  43  13.37 

16 

22     1  28.26 

30.57 

12    6  33.0 

20.6 

9.681 

52.36 

14  18.30 

13.17 

6.53 

21  47   9.P3 

17 

22    5  2;).24 

22.53 

11  45  30.6 

18.1 

9.651 

52.83 

14  13.72 

12.97 

6.43 

3151   M^ 

16 

22    9  11.51 

13.78 

11  24  175 

4.7 

9.621 

53.27 

14     8.4S 

12.76 

6.33 

3155  3.04 

19 

22  13    2.08 

4.33 

11     2  53.1 

40.6 

9.592 

53.71 

14     2.44 

12.55 

6.34 

31  58  5D..'»y 

20 

22  16  51.97 

54.20 

10  41  18.9 

6.4 

9.564 

54.13 

13  55.76 

12.33 

6.14 

23  2  56.1'> 

21 

22  20  41.19 

43.40 

10  19  35.0 

22.5 

9.537 

54.52 

13  48.42 

12.11 

6.05 

22  65:2.7>) 

22 

22  24  29.76 

31.94 

9  57  41.8 

29.3 

9.510 

54.90 

13  40.43 

11.89 

5.96 

22  10  4f>.2.'. 

23 

22  28  17.69 

19.83 

9  35  39.6 

27.2 

9.485 

55.26 

13  31.80 

11.67 

5.87 

22  14  45^> 

24 

22  32    5.01 

7.12 

9  13  28.8 

16.5 

9.460 

55.61 

13  22.56 

11.44 

5.78 

22  \^  4t:k) 

25 

22  35  51.72 

53.80 

8  50  69.8 

57:5 

9.435 

55.95 

13  12.73 

11.21 

6.70 

22  22;fc'*«l 

26 

22  39  37.66 

39.91 

8  28  43.J 

'30.8 

9.411 

56.26 

13    2.31 

11.08 

5.61 

29  26  35.47 

27 

22  43  23.44 

25.46 

8    5  68.9 

56.7 

9.388 

56.56 

12  51.'33 

11.74 

5I>3 

22  .'lO  32.i>J 

28 

22  47    8.49 

10.47 

7  43  27.8 

15.7 

9.367 

56.85 

12  39.82 

11.50 

5.46 

28  34ft?> 

29 

22  50  53.03 

> 

54.97 

-  7  20  39.9 

28.0 

9.346 

+57.13 

+12  27.80 

16  10.25 

1    5.39 

223di>lJ 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

T>_X^ 

A^PPAItEKT  RIGHT 

APPARENT 

Hourly  Motion. 

Equation 
of  Time 
for 

Semi. 

Bidena] 

Date. 

isry. 

ASCENSION. 

DECLINATION. 

Moan  Noon. 

diameter 

at 

Apparent 

Noon. 

Time  of 
Semid. 
paitiilnr 
MeriC 

SUi««aITiB>^ 

of  M(«D 
NOOCL 

Mean  Noon, 
h    ra     8 

Appa- 
rent 
Noon. 

Mean  Noon. 

Appa- 

rent 

Noon. 

Right 

Asceu- 

aion. 

Decli- 
nation. 

a 

o - ' ^" ^ 

// 

8 

tt 

m     a 

1     »» 

m    a 

k   m     • 

May] 

2  35  49.90 

49.42 

+15  15  38.7 

36.4 

9.551 

+44.99 

-3    5.02 

15  54.06 

1  6.11 

2  38  54.94 

2 

2  39  39.40 

38.90 

15  33  31.0 

28.6 

9.574 

44.36 

3  12.06 

53.82 

6.19 

2  42  51.4i> 

3 

2  43  20.46 

28.94 

15  51     8.0 

5.5 

9.597 

43.71 

3  18.55 

53.58 

6.27 

2  46  4H.n5 

4 

2  47  20.10 

19.56 

16    8  29.3 

26.8 

9.621 

43.06 

3  24.48 

53.:J5 

6.35 

2  50  44  01 

5 

2  51  11.31 

10.75 

16  25  34.7 

32.2 

9.645 

42.38 

3  29.83 

53.12 

6.43 

2  54  41.17 

6 

2  55    3.11 

2.53 

16  42  23.9 

21.4 

9.670 

41.70 

3  34.59 

52.89 

6.51 

2  58  37.7*J 

7 

2  58  55.50 

54.91 

16  58  56.5 

54.0 

9.694 

41.01 

3  38.76 

52.66 

6.59 

3   2  34.,fc? 

8 

3    2  48.47 

47.87 

17  15  12.3 

9.8 

9.719 

40.30 

3  42.:J5 

52.44 

6.67 

3  erW-rS 

9 

3    6  42.03 

41.42 

17  31   10.9 

8.4 

9.743 

39.57 

3  45.35 

525:1 

6.75 

3  10  27.:ti 

10 

3  10  36.18 

35.56 

17  46  52.1 

49.5 

9.768 

38.84 

3  47.76 

52.02 

.6.83 

3  14  23.115 

11 

3  14  30.91 

30.29 

18    2  15.3 

12.8 

9.792 

38.09 

3  49.58 

51.81 

6.91 

3  18  2»..*.l 

12 

3  18  26.22 

25.59 

18  17  20.4 

17.9 

9.817 

37.33 

3  50.82 

51.60 

7.00 

3  22  17.416 

13 

3  22  22.11 

21.47 

18  32    6.9 

4.5 

9.841 

36.55 

3  51.50 

51.40 

7.08 

3  26  I3.<^ 

14 

3  26  18.56 

17.92 

18  46  34.7 

32.4 

9.664 

35.76 

3  51.61 

51.20 

7.16 

3  30  10.17 

15 

3  30  15.58 

14.94 

19    0  43.5 

412 

9.888 

34.97 

3  51.15 

51.00 

7.24 

3  34    6.73 

16 

3  34  13.16 

12.52 

19  14  33.0 

30.8 

9.911 

24.15 

3  50.12 

50.81 

7.12 

3  38    3J2!> 

17 

3  38  11.29 

10.65 

19  28    3.0 

0.9 

9.934 

33.32 

3  48.54 

50.62 

7.40 

3  41  59.83 

Id 

3  42    9.97 

9.35 

19  41  13.0 

11.0 

9.956 

32.49 

3  46.43 

50.44 

7.48 

3  45  56.40 

19 

3  46    9.18 

8.55 

19  54    2.8 

0.8 

9.978 

31.65 

3  43.70 

50.26 

7.56 

3  49  52.!Hi 

20 

3  50*  8.91 

8.29 

20    6  32.2 

30  J2 

10.000 

30.80 

3  40.62 

50.09 

7.64 

3  53  4!»  5i 

21 

3  54    9.17 

8.55 

20  18  41.0 

39.1 

10.021 

29.93 

3  36.92 

49.92 

7.72 

3  57  46  K^ 

22 

3  58    9.93 

9.33 

20  30  29.0 

27.2 

10.042 

29.06 

3  32.70 

49.75 

7.80 

4     14263 

23 

4    2  11.20 

10.61 

20  41  56.0 

54.3 

10.063 

28  18 

3  27.99 

49.59 

7.87 

4    5  39.19 

24 

4    6  12.98 

12.40 
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16  59.44 

1.912 

66.03 

65.. 

70 

11. 

4 

16  43.13 

2.172 

70.25 

c6 . 

.    91 

II. 

5 

17  44.89 

1.886 

65.63 

69.. 

75 

II. 

5 

17  35.80 

2.21 1 

70.9) 

91  . 

.    96 

II. 

6 

18  '30M 

1.911 

66.04 

75.- 

80 

II. 

6 

18  28.92 

2.207 

70.84 

96. 

.101 

II. 

7 

19  16.94 

1.976 

67.06 

80.. 

84 

II. 

7 

19  21.37 

2.155 

6.9.99 

101  . 

.106 

II. 

8 

20    5.:«) 

2.060 

68.:)4 

84.. 

89 

11. 

8 

20  12.04 

2.062 

68.4B 

107. 

.  112 

II. 

!) 

20  55  75 

2.1.36 

69.48 

89.. 

94 

II. 

9 

21     OiJI 

1.951 

66.61 

112. 

.117 

II. 

10 

21  47.62 

2.177 

7Q.04 

11. 

10 

21  45.71 

1.844 

64.76 

117. 

.123 

II. 

II 

22  39.82 

2.164 

69.78 

II. 

11 

22  28.86 

1.756 

63.23 

II. 

12 

23  31.07 

2.097 

68.69 

11. 

12 

23  10.26 

1.701 

62.24 

II. 

14 

0  20.19 

l.m)3 

67.02 

1. 

13 

23  50.83 

1.686 

61.95 

II. 

15 

1     6.63 

1.877 

65.15 

I. 

15 

0  31.50 

1.711 

62.40 

1. 

16 

1  50.38 

1.773 

63.47 

I. 

16 

1  13.35 

1.784 

63.65 

1. 

17 

2  31.97 

1.698 

62.26 

126.. 

131 

I. 

17 

1  57.51 

1.904 

65.68 

1. 

18 

3  12.20 

1.662 

61.70 

130  .  . 

135 

I. 

18 

2  45.06 

2.066 

68.36 

13. 

.    18 

1. 

19 

3  52.12 

1.673 

61.94 

135.. 

2 

I. 

19 

3  36.84 

2.253 

71.34 

19. 

.    24 

I. 

20 

4  32.90 

1.735 

63  07 

1  .. 

I. 

SO 

4  33.10 

2.430 

74.10 

24. 

.    29 

I. 

21 

5  15.85 

1.854 

65.11 

7.. 

12 

I. 

21 

5  33.05 

2.550 

75.91 

30. 

.    35 

I. 

22 

6    2.34 

2.032 

68.04 

13.  . 

18 

1. 

22 

6  34.78 

2.573 

76.26 

36. 

.    41 

I. 

23 

6  53.76 

2.261 

71.60 

17.. 

22 

I. 

23 

7  35.84 

2.499 

75.20 

42. 

.    47 

I. 

24 

7  50.96 

2.506 

75.22 

23.. 

28 

I. 

24 

8  34.28 

2.365 

73.07 

49. 

.    53 

I. 

25 

8  53.63 

2.701 

77.99 

29.  . 

34 

I. 

25 

9  29.29 

2.222 

70.83 

53. 

.    57 

1. 

26 

9  59.68 

2.774 

78.96 

36.. 

40 

1. 

26 

10  21.16 

2.108 

68.99 

58. 

.    62 

I. 

27 

1 1     5.67 

2.699 

77.82 

41  .. 

47 

I. 

27 

11    10.85 

2.042 

67.90 

62. 

.    67 

1. 

28 

12    8.43 

2.520 

75.38 

48.. 

53 

I. 

28 

11  59.59 

2.028 

67.66 

62. 

.    72 

1. 

21) 

13    6.42 

2.315 

72.17 

53.. 

58 

II. 

29 

12  48.57 

2.061 

68.18 

73. 

.    78 

II. 

30 

13  59.78 

2.141 

69.54 

58.  . 

62 

II. 

30 

13  38.75 

2.125 

69.24 

78. 

.    82 

II. 

31 

14  49.64 

2.025 

67.76 

62. 

67 

II. 

31. 

14  30.62 

2.198 

70.46 

82. 

.    87 

II. 

Feb.    1 

15  37.43 

1.967 

66.92 

68.. 

72 

II. 

Apr.    1 

15  24.12 

2.254 

71.41 

88. 

.    94 

II. 

2 

16  24.51 

1.965 

66.95 

72.. 

78 

II. 

2 

16  18.46 

2.264 

71.62 

95. 

.    99 

II. 

3 

17  12.10 

2.005 

67.62 

78.. 

82 

II. 

3 

17  12.37 

2.218 

70.95 

100. 

.  104 

II. 

4 

18    OM 

2.070 

68.65 

82.. 

87 

II. 

4 

18    4.56 

2.12:) 

69.4!) 

105. 

.  110 

U. 

5 

18  51.45 

2.135 

69.68 

87.. 

94 

II. 

5 

18  54.09 

2.003 

67.55 

110. 

.  116 

II. 

6 

19  43.25 

2.176 

70.27 

94.. 

99 

II. 

6 

19  40.69 

1.883 

65.57 

116. 

.  121 

II. 

7 

20  :)5.54 

2.171 

70.13 

99.. 

104 

II. 

7 

20  24.61 

1.783 

63.84 

121  . 

.126 

II. 

8 

21  27.08 

2.116 

69.20 

104.. 

108 

II. 

« 

21     6.52 

1. 717 

62.66 

126. 

.  131 

11. 

9 

22  16.83 

2.024 

67.64 

II. 

9 

21  47.32 

1.690 

62.11 

1.30. 

.135 

11. 

10 

23    4.08 

1.914 

65.81 

* 

II. 

10 

22  28.00 

1.708 

62.:i7 

II. 

11 

23  48.74 

1.810 

64.05 

II 

II 

23    9.68 

1.774 

63.44 

II. 

13 

0  31.13 

1.727 

62.65 

1. 

12 

23  53.53 

1.888 

65.32 

II. 

14 

1  11.90 

1.678 

61.84 

I. 

14 

0  40.66 

2.046 

67.89 

1. 

15 

1  52.01 

1.671 

61.74 

I. 

15 

1  3I.!)5 

2.2:J3 

70.a3 

I. 

16 

2  32.45 

1.708 

62.46 

i:j8. . 

5 

I. 

16 

2  27.78 

2.414 

73.60 

I. 

17 

3  14.37 

1 .795 

64.00 

4  .. 

10 

1. 

17 

3  27.4 1 

2.540 

75.58 

28. 

.    33 

1. 

18 

3  59.00 

1 .9:J3 

66.% 

9.  . 

14 

I. 

18 

4  28.97 

2.569 

76.07 

34  . 

.    39 

I. 

19 

4  47.53 

2.119 

69.38 

15  .  . 

20 

I. 

19 

5  29.95 

2.496 

75.01 

40. 

.    45 

I. 

20 

5  40.1K) 

2.331 

72.69 

21  .  . 

26 

I. 

20 

6  28.25 

2.:J56 

72.96 

46. 

.    51 

1. 

21 

6  39.29 

2.527 

75.62 

27.. 

31 

I. 

21 

7  22.J)2 

2.203 

70.59 

52. 

.    56 

I. 

22 

7  41.6:} 

2.648 

77.35 

32.  . 

37 

I. 

22 

8  14.20 

2.077 

68.58 

56. 

.    60 

I. 

23 

8  45.52 

2.652 

77.33 

38.. 

43 

I. 

23 

9    3.00 

2.000 

67.28 

60. 

.    66 

1. 

24 

9  48.10 

2.547 

75.73 

44  .. 

50 

I. 

24 

9  50.61 

1.978 

66.85 

66. 

.    7! 

I. 

25 

10  47.36 

2.387 

73.29 

51  .. 

55 

I. 

25 

10  38.31 

2.007 

67.26 

70. 

.    75 

I. 

26 

11  42.65 

2.227 

70.82 

56 .  . 

60 

I. 

26 

11  27.22 

2.076 

68.30 

75. 

.    81 

I. 

27 

12  34.54 

2.107 

68.97 

60.  . 

65 

II. 

27 

12  18.09 

2.167 

69.76 

81  . 

.    85 

II. 

28 

13  24.18 

2.040 

67.94 

65  .  . 

70 

11. 

28 

13  11.18 

2.252 

71.10 

86. 

.    91 

II. 

2i) 

14  12.87 

2.026 

67.75 

69.. 

75 

11. 

29 

14     5.86 

2.2<>5 

71.84 

92. 

.    96 

II. 

1 

30 

15    0.88 

2.277 

71.62 

96. 

.  101 

II 

I 

1 

31 

15  54.67 

2,IJ)5 

70.44 

102. 

.107 

II. 

NOTR.— >The  nmnben  in  the  culumn  of  Stan  indicate  those  of  the  lift  of  Moon-Cniminating  Stazs,  pp.  333-336^  whUt  an 
within  30*B  of  the  Moon  in  right  ascension. 
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WASHINGTON  MERIDIAN. 


1.9021  65.70 
68.60 
72.13 
75.:« 
77.34 

77.49 
75.90 
73.10 
70.28 
68.06 

66.66 
66.2:) 
66.6d 
67.78 
69.23 

70.55 
71.25 
71.01 
69.70 
67.86 

65.71 
63.72 
6224 
61.44 
61.44: 


Stan. 

Bright 
Umb. 

Dftto. 

102  ..  107 

July  1 

108  .  .  114 

2 

114..  118 

3 

118..  124 

4 

123  ..  129 

5 

129..  134 

6 

132..  138 

7 

137  .  .   5 

8 

9 

11 

11. 

12 
13 
14 
15 

39..  43 

16 

44..  50 

17 

50..  55 

18 

56..  59 

19 

59..  64 

20 

64..  68 

21 

68..  74 

22 

73..  79 

23 

79..  83 

24 

83..  88 

25 

Wt  .  .  VH 

ii! 

26 

95  .  .  100 

27 

101  . .  105 

28 

106. .111 

29 

111  .  .117 

30 

116.-  122 

31 

122.  126 

Aug.  1 

126  .  .  131 

2 

131  ..  136 

3 

135..  2 

4 

1  ..   8 

5 

7..  12 

6 

7 

9 

10 

11 

12 
13 

49.   53 

14 

54  ..  57 

15 

58..  62 

16 

62..  67 

17 

67..  72 

18 

72..  77 

19 

77  .  .  81 

20 

82..  86 

21 

86..  93 

22 

Vo  .  .  90 

23 

99  . .  104 

24 

104  . .  109 

25 

109..  115 

26 

115..  120 

27 

119..  123 

1 1 

2-' 

124  .  .  I'M) 

21) 

129..  134 

&  ■  • 

30 

133  .  .  138 

31 

Mean 
Time  of 
Meridian 
Tnuutit 


h 
16 
17 
18 
19 
19 

20 
21 
20 
23 
0 

1 
2 
3 
4 
5 


m 
53.75 

33.68 

15.42 

0.34 

49.76 

44.64 

44.98 
49.23 
54.36 
57.15 

55.71 
49.76 
40.23 
28.49 
15.96 


6  3.98 

6  53.46 

7  44.88 

8  38.00 

9  31.8:) 

10  25.15 

It  16.40 

12  4.76 

12  50.02 

13  32.53 

14  I2.9i) 

14  52..32 

15  31.60 

16  11.96 
16  54.64 

70  40.91 

18  31.86 

19  28.14 

20  29.20 

21  33.04 


22 

23 

0 

1 

2 

3 
3 
4 
5 
6 

7 

8 

9 

10 

10 


36.79 
37.84 
34.98 
2842 
19.18 

8.61 
67.97 
48.29 
40.15 

33.4!) 

27.r»7 
21.16 
12.% 
2.07 
48.14 


11  31.38 

12  12.45 

12  52.17' 

13  31.46 

14  11.32 


DIff. 
for  lb. 

of 
Long. 


14 

15 
16 
17 
18 


52.Hn 
37.39, 
2:»-6--, 
18.421 

1.'>.80' 


m 
1.644 

1 .692 

1.796 

1 .957 

2.170 

2.406 
2.612 
2.717 
2.685 
2.536 

2.:)44 

2.170 
2.047 
1.985 
1.982 

2.027 
2.101 
2.182 
2.2:47 
2.242 

2.185 
2.079 
l.<)50 
1 .82.5 
1.723 

1.655 

l.6:io 

1.651 
1.722 
1.845 

2.019 
2.233 
2.451 
2.619 
2.677 

2.613 
2.466 
2.:)00 
2.163 
2.078 

2.050 
2.071 
2.127 
2.194 
2.245 

2iVi 
2.20:i 

2.107 
1.983 

1.8.'>8 

1.751 
1.677 
1.6:)9 
1.641 
1.688 

1.7H6 
1 .92-^ 
2.10J 
2.2iW 
2.473 


Sidereal 

Tine  of 

Bemid. 

paMtng 

Merid. 


61.44 
62.29 
64.04 
6669 
70.01 

73.54 
76.52 
77.98 
77.46 
75.33 

72.52 
69.93 
68.06 
67.12 
67.09 

67.79 
68.!)8 
70.18 
71.00 
71.00 

70.06 
68.36 
66.29 
64  23 
62.54 

61.44 
61.07 
61.49 
6275 

64.88 

67.75 
71.10 
74.:J8 
76.76 
77.53 

7^.53 
7I.M 
71.84 
69.78 
68.51 

68.13 
68.52 
69.45 
70.51 
71.29 

7i.:r> 

70.56 
68  97 
66.93 
64.84 

63.02 
61.72 

61.08 
61.18 

62.061 

63.7:J 
66.15" 
69.07 

72.13; 

74  72 


Stan. 


133 

138 

4 

9 

15 

21 


75 
81 
86 
91 
96 


128 

i:)2 

IS6 

3 

8 


68. 
72. 
79. 

m. 

89. 

95. 
100. 
105. 
Ill  . 
116. 

121  . 
126. 
132. 
135. 
2. 

6. 
It  . 
16. 
21  . 

28. 


138 

5 

10 

14 

20 

26 


60..  65 
66..  70 
69..   75 


81 
65 
91 
95 
101 


102..  106 
106.  .  113 
112..  118 
1 18..  123 
123..  128 


133 

137 

3 

8 
13 


13  .  .  18 

17  ..  23 

24  .  .  29 

30..  35 


72 

78 
83 

88 
94 

100 
10.'i 
III 
116 
122 

127 

131 

136 

2 

7 

II 
16 
21 
27 


Brigbt 
Limb. 


11 
32!     II 
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1 

t 

1 

WASHrNGTON  MERIDIAN 

• 

1 

Date. 

Mean 
Time  of 
Meridian 

Dlff. 

forlh. 

of 

Sidereal 
Time  of 
Semid. 

Stant. 

Bright 
Limb. 

Date. 

Mean 
Time  of 
Meridian 

Dlff. 

for  1  h. 

of 

Sidereal 
Time  of 
Semld. 
paedng 
Merid. 

Stan 

. 

Bright 

UlDb. 

1877. 

Trangit 

Long. 

pntwing 
Merid. 

1877. 

TranxiL 

Long. 

' 

h    m 

in 

ft 

h    Bi 

m 

a 

Sept.  1 

19  16.M 

2.570 

76.16 

34. 

.    38 

Not.    1 

21  20.21 

2.046 

67.84 

66.. 

71 

II. 

2 

20  18.50 

2.572 

76.10 

39. 

.    44 

2 

22    9.9:i 

2.106 

68.72 

II. 

3 

21   19.32 

2.483 

74.71 

3 

23     1.57 

2.203 

70.19 

II. 

4 

22  17.36 

2.352 

72.70 

4 

23  55.73 

2.310 

71.83 

1. 

5 

23  12.27 

2.228 

.70.78 

6 

0  52.22 

2.389 

73.06 

I. 

7 

0    4.62 

2.143 

69.44 

7 

1  49.92 

2.404 

73.34 

I. 

8 

0  55.54 

2.108 

68.90 

8 

2  47.00 

2.3-^7 

72.41 

1. 

g 

1  46.21 

2.123 

69.19 

9 

3  41.63 

2.206 

70.49 

105  .  . 

109 

I. 

10 

2  37  71 

2.174 

70.05 

76. 

.    81 

10 

4  32.66 

2.045 

68.02 

110.. 

116 

I    , 

11 

3  30.67 

2.240 

71.15 

82. 

.    86 

11 

5  19.83 

1.890 

65.55 

116.  . 

121 

I. 

12 

4  25.12 

2.294 

71.99 

66. 

.    93 

12 

6    3.61 

1 .765 

63.48 

122.. 

126 

1. 

13 

5  20.37 

2.302 

72.19 

93. 

.    98 

13 

6  44.89 

1.682 

62.04 

126.  . 

131 

1. 

14 

6  15.19 

2.255 

71.47 

99. 

.  104 

14 

7  24.77 

1.644 

61.34 

130.  . 

135 

I. 

15 

7    8iJ3 

2.156 

69.90 

104  . 

.109 

15 

8    4.18 

1.654 

61.46 

135.. 

9 

1. 

16 

7  58.47 

2.028 

67.83 

109. 

.115 

16 

8  44.51 

1.714 

62.42 

1  .. 

6 

1. 

17 

8  45.54 

1.897 

65.62 

115. 

.  120 

17 

9  26.85 

1.823 

64.19 

6.. 

11 

I. 

18 

9  29.64 

1.783 

63.65 

119. 

.  125 

18 

10  12.38 

1.978 

66.66 

11  .. 

16 

1. 

19 

10  11.34 

1 .699 

62.17 

124  . 

.  130 

19 

1 1     2.03 

2.164 

69.56 

15.  . 

21 

1. 

20 

10  51.49 

1.653 

6133 

129. 

.134 

20 

11  56.24 

2.:i50 

72.:J7 

21  .  . 

27 

11. 

21 

11  3102 

1.647 

61.20 

134. 

.  138 

21 

12  54.45 

2.488 

74.45 

28.. 

33 

11. 

22 

12  10.90 

1.684 

61.83 

138. 

.      5 

22 

13  54.95 

2.53:j 

75.18 

v4  .  . 

38 

II. 

23 

12  52.20 

1.765 

63.23 

4. 

.    10 

23 

14  55.28 

2.476 

74.40 

39.. 

44 

11. 

24 

13  35.94 

1.887 

65.31 

9. 

.    14 

24 

15  53.28 

2.348 

72.56 

45.  . 

50 

II. 

25 

14  23.06 

2.045 

67.92 

15. 

.    20 

A  <L  . 

25 

16  47.84 

2.200 

70.35 

51  ,  . 

55 

II. 

26 

15  14.21 

2.218 

70.72 

20. 

.    25 

V* 

26 

17  39.05 

2.076 

68.42 

56 .  . 

59 

II. 

27 

16    9.40 

2.376 

73.18 

26. 

.    30 

27 

18  27.85 

1  .{199 

67.22 

60.  . 

64 

n.  1 

28 

17    7.83 

2.477 

74.74 

30. 

.    36 

28 

19  15.45 

1 .979 

66.88 

64.  . 

68 

II. 

29 

18    7.67 

2.493 

74.98 

37. 

.    42 

29 

20    3.28 

2.016 

67.40 

68,  . 

74 

11 

30 

19    6.91 

2.430 

74.00 

43. 

.    48 

30 

20  52.60 

2.101 

68.68 

75.. 

80 

II. 

Oct.    1 

20    3.98 

2.322 

72.33 

49. 

.    53 

Deo.    1 

21  44.:)6 

2.215 

70.3?) 

11. 

2 

20  58.35 

2.212 

70.58 

54. 

.    58 

2 

22  38.91 

2.326 

72.04 

II. 

3 

21  50.38 

2.132 

69.27 

3 

23  35.68 

2.392 

73.01 

11. 

4 

22  41.05 

2.099 

68.71 

5 

0  :«.15 

2.380 

72.84 

I. 

5 

23  31. .53 

2.117 

68.<)6 

6 

1  29.31 

2.287 

71.47 

I. 

7 

0  22.98 

2.177 

69.91 

7 

2  22.48 

2.138 

69.24 

1. 

8 

1  16.19 

2.259 

71.22 

8 

3  11.81 

1 .974 

66.71 

114  .. 

118 

1. 

9 

2  11.39 

2.3:<6 

72.45 

9 

3  57.34 

1.826 

64.37 

118.  . 

124 

I. 

10 

3     7.98 

2.370 

73.04 

91  . 

.    94 

10 

4  39.74 

1.715 

62.54 

123.  . 

129 

1. 

n 

4     4.65 

2.339 

72.64 

96. 

.100 

11 

5  19.99 

1.648 

61.43 

129.. 

134 

1. 

12 

4  59.75 

2.242 

71.20 

101  . 

.  106 

12 

5  59.2:< 

1.630 

61.15 

]:)2.. 

137 

1. 

13 

5  51.96 

2.104 

69.08 

107. 

.  113 

13 

6  38.65 

1.663 

61.72 

137  .  . 

4 

I. 

14 

6  40.67 

1 .957 

66.69 

112. 

.  117 

14 

7  19.48 

1.748 

63.11 

3.. 

9 

1  , 

15 

7  25.99 

1.825 

64.48 

118. 

.123 

15 

8    2.98 

1.886 

65.33 

9.. 

14 

I.I 

16 

8    8.49 

1.725 

62.75 

121  . 

.  128 

16 

8  50.34 

2.068 

68.21 

13.  . 

18 

I.. 

17 

8  49.09 

1.666 

61.65 

128. 

.  132 

17 

9  42.45 

2.277 

71.37 

19  .  . 

24 

I. 

18 

9  28.78 

1.649 

61.29 

132. 

.  137 

18 

10  39.47 

2.467 

74.16 

25.. 

29 

1. 

19 

10    8.61 

1.677 

61.73 

136. 

.      3 

19 

II  40.28 

2.581 

75.82 

30.  . 

35 

1. 

20 

10  49.65 

1.751 

62.93 

3. 

.      8 

20 

12  42.53 

2.583 

75.83 

37.  . 

41 

u 

21 

n  32.99 

1.868 

64.86 

8. 

.    13 

21 

13  43.45 

2.478 

74.35 

43.  . 

48 

II. 

22 

12  I9.,'>9 

2.022 

67.36 

13. 

.    18 

22 

14  41.07 

2.320 

72.05 

49  . . 

53 

II 

23 

13  10.20 

2.1% 

70.11 

18. 

.  2:j 

23 

15  34.83 

2.16."> 

69.74 

54.. 

58 

II. 

24 

14     4.87 

2.:j:m 

72.61 

24. 

.    29 

24 

16  25.27 

2.048 

67.97 

58.  . 

^ 

11 

25 

15    2.80 

2.458 

74.24 

30. 

.    35 

25 

17  13.59 

1 .989 

67.06 

62.  . 

67^ 

II 

26 

16    2.22 

2.476 

74.55 

36. 

.    40 

26 

18     1.20 

1.988 

67.06 

68.. 

72 

II  1 

27 

17     1.01 

2.409 

73.62 

41  . 

.    46 

27 

18  49.44 

2.041 

67.87 

72.  . 

78 

11. 

28 

17  57.48 

2.2:»5 

71.89 

47. 

.    51 

28 

19  39.46 

2.i:» 

69.28 

78.  . 

89 

11. 

2J) 

18  51.10 

2.175 

70.03 

52. 

.    56 

29 

20  31.92 

2.240 

70.88 

82.  . 

87 

II. 

30 

19  42.06 

2.081 

6H.53 

56. 

.    6i) 

30 

21  26.8) 

2.326 

72.11 

11 

31 

20  31.35 

2.036 

67.77 

61  . 

.    66 

31 

22  23.12 

2.354 

72.48 

11. 

32 

21  20.21 

2  046 

67.84 

66. 

.    71 

_ 

32 

2.1  19.23 

2.306 

71.77 





11. 

MOTB.-^The  nombi^rB  in  the  colamn  of  Stan  Indicate  those  of  the  lift  of  Moon^Solmioaiiiv  Stan,  ppi  33^-086,  whioh  an 
within  30™  of  the  Moon  in  riffht  aeoenelon. 
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MEAN  PLACES  FOR  1877.0. 


Ka 

Name. 

Maenl- 
tade. 

Bight  AMJeiiskiD. 

ADnnal 
Variation. 

DeciinatkNL 

Annnal 
Tariation. 

1 

I 

B.  A.  C.  57 

6.7 

h      m       8 

0  11  28.18 

+3.067 

+   1     0  16.5 

+20.02 

2 

d  Piscium     .     . 

6.5 

0  14  16.21 

3.086 

7  30  26.4 

20.06 

3 

51  Piscium  (pr.) . 

6 

0  26     3.06 

3.088 

6  16  39.3 

20.00 

4 

58  Piaciuin     -.     . 

5 

0  40  36.46 

3.122 

11   18  13.0 

19.80 

5 

^  Piscium      .     . 

4.5 

0  42  18.10 

+  3.109 

+  6  54  56.1 

+  19.71 

6 

c  Piscium     .     . 

4 

0  56  33.64 

3.110 

7  13  39.4 

19.48 

7 

75  Piscium      .     . 

6 

1     0    5.54 

3.150 

12  17  51.9 

19.45 

8 

C  Piscium  (pr.)  . 

5.4 

1     7  18.35 

3.131 

6  55  28.2 

19.14 

9 

7^  Piscium     .    . 

4.3 

1  24  54.12 

+3.200 

+  14  42  41.2 

+  18.71 

10 

JT  Piscium      .     . 

6 

1  30  34.80 

3.174 

11  30  44.4 

18.59 

11 

4  Arietis  .     .     . 

6 

1  41  30.76 

3.244 

16  20  38.7 

18.16 

12 

t  Arietis  .     .     . 

6 

1  50  88.04 

3.272 

17  12  68.7 

17.77 

13 

71  Arietis  .     .     . 

5.6 

2     5  54.98 

+3.346 

+20  37  55.2 

+  17.11 

14 

e  Arietis  .     .     . 

6.5 

2  11  17.23 

3.329 

19  19  53.6 

16.89 

15 

V  Arietis  .     .     . 

6.5 

2  31  50.09 

3.397 

21  25  41.7 

15.78  1 

16 

ft  Arietis  .     .     . 

6.5 

2  35  25.97 

3.372 

19  29  11.6 

15.61 

17 

p  Arietis  ,     .     . 

6 

2  49  29.72 

+3.378 

+  17  31  64.3 

+ 14.65 

18 

€  Arietis  .     .     . 

4.5 

2  52  10.94 

3.422 

20  50  50.1 

14.66 

19 

C  Abietis      .     . 

4.5 

3    7  50.02 

3.438 

20  35  15.4 

13.63 

20 

r  Arietis  .     .     . 

5 

3  14    7.61 

3.453 

20  42    8.4 

13.23 

21 

9Tauri    .     .     . 

6 

3  29  44.02 

+3.516 

+22  48    9.8 

+  12.19 

22 

17Tauri    .     .     . 

4 

3  37  34.53 

3.552 

23  43  31.7 

11.65 

23 

Tf  Tauri   .     .     . 

3 

3  40  10.47 

3.555 

23  43  23.8 

11.44 

24 

ATauri    .     .     . 

5.4 

3  57  25.49 

3.538 

21  44  38.6 

10.16 

25 

1 

p  Tauri    .     .     . 

6 

4     3  20.84 

+  3.647 

+26    9  33.3 

+  9.78  ' 

26 

^  Tauri    .     .     . 

5.6 

4  12  47.37 

3  677 

27    3  20.5 

9.00 

27 

o  Tauri    .     .     . 

5.4 

4  18  56.96 

3.582 

22  31  69.2 

8.63  • 

28 

B.  A.  C.  1444  . 

6 

4  33  38.04 

3.750 

28  22  29.8 

7.34 ; 

29 

il  Tauri    .     .     , 

6.5 

4  50  37.84 

+  3.666 

+  24  51  80.2 

+  5.89 

30 

B.  A.  C.  1648  . 

6.7 

5  13  16.03 

3.763 

27  49  48.5 

4.01 

31 

/5  Tauri  .     .     . 

2 

5  18  31.03 

3.788 

28  30     5.6 

3.43 

32 

118  Tauri    .     .     . 

6 

5  21  42.37 

3.688 

25    2  64.6 

3.29 

33 

26  Aurig®      .     . 

6 

5  30  44.19 

+  3.847 

+  30  25    2.4 

+  2.54 

34 

136  Tauri    .     .     . 

5 

5  45  35.87 

3.772 

27  34  49.8 

1.20 

35 

139  Tauri    .     .     . 

5.6 

5  50  21.93 

3.725 

25  56  12.0 

+  0.84 

36 

« Aurigas      .     . 

5.4 

6    7  32.49 

3.828 

29  32  27.6 

-  0.95 

37 

B.A.C.*40D7  . 

6.7 

• 

6  22  36.40 

3.791 

28  17  25.4 

2.08 

38 

49  Aurigae      .     . 

6.5 

6  27  27.33 

+  3.783 

+28    6  58.2 

-  2.42 

39 

e  Geminorum    . 

3.4 

6  36  22.01 

3.699 

25  15    3.0 

3.19 

40 

ut  Geminorum    . 

6 

6  54  55.14 

3.662 

24  23  20.2 

4.77 

41 

T  Creminorum    . 

5.4 

7     3  18.60 

3.828 

30  26  40.4 

6.53 

42 

_  1 

A  Geminorum    . 

5.6 

7  15  58,67 

+3.668 

+25  17    6.9 

-  6.55 
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MEAN  PLACES  FOR  1877.C 

1. 

< 
1 

XciL 

Name. 

Kagni- 
tode. 

Bight  AaeeDiioo. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

85 

t  Librae   .     .     . 

5.4 

h      m       8 

15    5  13.05 

+3.411 

« 19  19  28.9 

- 13.87  1 

86 

PiQZzi  XV.  96  . 

6 

15  25  32.54 

3.427 

19  14  58.0 

12.60  . 

87 

Piazzi  XT.  IIG. 

45 

15  29  33.58 

3.647 

27  43  33.5 

12.24 

88 

b  Scorpii .     .     . 

5 

15  43  35.04 

3.596 

25  22  32.5 

11.28 

89 

IT  Scorpii .     .     . 

3 

15  51  24.80 

+  3.619 

-25  45  30.5 

-10.73 

90 

d  Scorpii      .     . 

2.3 

15  53     3.75 

3.537 

22  16    9.8 

10.54  . 

91 

c*  Scorpii .     .     , 

5 

16    4  44.13 

3.693 

27  36  18.0 

9.68  j 

92 

<r  Scorpii .     .     . 

3.4 

16  13  42.88 

3.638 

25  17  44.0 

8.97  ' 

93 

aScospll      .     . 

1.2 

16  21  52.09 

+3.669 

-26    9  26.2 

-  8.35 

94 

T  Scorpii .     .     . 

3.4 

16  28  13.78 

3.729 

27  57  31.0 

7.81 

95 

B.A.C.5709    . 

6 

16  52  25.79 

3.665 

24  54  22.6 

5.99 

96 

36  Ophiuchi    .     . 

5 

17    7  47.12 

3.685 

26  25  12.2 

6.67 

97 

^Ophiuchi    .     . 

3.4 

17  14  27.45 

+3.682 

*  -24  52  29.5 

-  4.01 

98 

d  Ophiuchi    .     . 

5 

17  19  29.91 

3.821 

29  45  15.4 

3.73 

99 

B.A.C.5909    . 

6.7 

17  24    6.09 

3.718 

26  10  26.8 

3.22 

100 

3  Sagittarii    .     . 

5 

17  39  48.83 

3.768 

27  46  54.2 

.1.77 

101 

/^  Sagittarii     . 

3.4 

17  57  54.43 

+3.853 

-30  25  24.5 

-  O40  ; 

102 

Piazzi  XVIII.  34 

6 

18  10  21.48 

3.759 

27    5    8.9 

+  084 

103 

d  Sagittarii    .     . 

3.4 

18  la    7.16 

3.841 

29  52  43.1 

1.09 

104 

X  Sagittarii    .     . 

3 

18  20  22.83 

3.706 

25  29  17.3 

1.56 

105 

^  Sagittarii   .     . 

4.3 

18  37  58.42 

+3.757 

-27    6  56.3 

+  3.27  1 

106 

<f  Sagittarii 

2.3 

18  47  38.:i9 

3.723 

26  26  49.7 

4.08 : 

107 

r  Sagittarii    .     . 

4.3 

18  59  15.62 

3.753" 

27  50  52.1 

4.90 

106 

If'  Sagittarii    .     . 

6 

19    7  59.95 

3.685 

25  27  56.9 

5.88 

1 

109 

/  Sagittarii    .     . 

6 

19  17  47.22 

+3.656 

-24  44  43.6 

+  6.60  t 

110 

A  Sagittarii    .     . 

5.4 

19  29  13.24 

3.660 

25    9  lai 

7.61 

111 

53  Sagittarii    .     . 

6 

19  32  25.89 

3.613 

23  42  19.9 

7.98 

112 

a>  Sagittarii    .     . 

5 

19  48  18.20 

3.685 

26  37  26.4 

9.23 

113 

A  Sagittarii    .     . 

5 

19  51  27.31 

+3.663 

-26  31  36.5 

+  9.42 

114 

B.A.C.6878    . 

6.7 

19  56  26.49 

3.554 

22  56  18.9 

9.74 

115 

ff  Capricorn  i 

6.5 

20  12  17.79 

3.474 

19  30     1.0 

10.98  ' 

116 

/>Capricomi 

5 

20  21  50.53 

3.429 

18  13    6.1 

11.66 

117 

u  Capricorni 

6.5 

20  33    2.72 

+3.422 

- 18  34  10.9 

+ 12.47 

118 

19  Capricorni 

6 

20  47  50.93 

3.401 

18  23  11.6 

13.45 

119 

17  Capricorni 

5.6 

20  57  24.14 

3.426 

20  20  24.1 

14.00 

120 

0  Capricorni 

4 

20  59     1.93 

3.383 

17  43  10.7 

14.10  * 

121 

^  Capricorni 

5.6 

21     8  37.77 

3.424 

21     9  34.8 

14.77 

122 

( Capricorni 

4.5 

21  15  24.04 

+3.353 

-17  21  22.1 

+  15.16 

123 

/  Capricorni 

4.3 

21  33  16.54 

3.337 

17  12  59.6 

16.10 

124 

d  Capricorni 

3 

21  40  14.97 

3.319 

16  41    2.3 

16.20 

125 

fji  Capricorni    . 

5 

21  46  35.33 

3.279 

14    7  45.6 

16.78 

126 

( Aquarii      .     . 

« 

4 

21  59  47.52 

+3.249 

-14  27  65.7 

+  17.31 

336 
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No. 

Name. 

Maanl. 
tade. 

Bight  Asoenaion. 

Ajiniud 
Variation. 

1 

Deolinatloii. 

Anireal 
TanAtkm.     , 

127 

e  Aquarii      .     . 

5.6 

h      m       s 

22    4    3.16 

+3.219 

o           /          « 

-12  10     5.7 

+ 17.68 

128 

^  Aquarii     .     . 

4.5 

22  10  20.53 

3.170 

8  23  41.5 

17.80 

129 

<r  Aquarii      .     . 

5.4 

22  24     8.14 

3.181 

1 1  18  20.9 

18.41 

lao 

67  Aquarii      .     . 

6 

22  36  48.71 

3.134 

7  36  18.1 

18.80 

131 

X  Aquarii     .     . 

4 

22  46  11.74 

+  3.131 

-  8  14    0.0 

+  19.07 

132 

h  Aquarii      .     . 

6.5 

22  58  45  19 

3.136 

8  21  22.2 

19.40 

133 

^  Aquarii      .     . 

4.5 

23    7  57.19 

3.112 

6  42  41.5 

19.38 

134 

96  Aquarii      .     . 

6.5 

23  13     1.30 

3.115 

5  47  44.8 

19.66 

135 

14  Piscium      .     . 

6 

23  27  49.49 

+  3.084 

-   1  55  35.2 

+  19.87 

136 

X  Piscium      .     . 

5 

23  35  46.28 

3.064 

+   1     6  12.3 

19.81 

137 

35  Piscium      .     . 

6 

23  46  46.70 

3.070 

+   1  24  27.2 

20.04 

138 

B.A.C.8365    . 

6.7 

23  58  45.55 

+3.076 

-   1  11  10.5 

+  19.97 

MOON,  1877. 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

• 

Day  of 
Xoath. 

JANUARY. 

FEBRUARY. 

MARCH. 

SmdI* 

HorisoBUl 

Honrlj 

Semi' 

Horixontml 

HoarlT 

Semi- 

HorixoDtal 

Bonrly 

dlaoMisr. 

PimUuu 

Diff. 

^ameter. 

PanUlftx 

Diff. 

diameter. 

Parallax. 

Dur. 

d 
14) 

16  4i.4 

61     8.9 

-0.92 

16  14.6 

69  305 

—2.32 

16  1^5 

59  37.2 

-i'.03 

IJi 

16  37.8 

60  55.6 

1.28 

16    6.9 

69    2.0 

2.42 

16    95 

69  11.7 

2420 

2.0 

16  33.1 

60  385 

158 

15  58.9 

58  325 

.  2.45 

16    242 

58  44.7 

251 

•      «.5 

16  275 

60  17.7 

\JtS2 

15  50.9 

58    3.1 

2.44 

15  645 

58  165 

256 

3.0 

16  21.2 

59  54.6 

2.01 

15  42.9 

67  33.9 

2.39 

15  46.8 

67  48.1 

256 

3.5 

16  14.4 

59  29.6 

2.14 

16  35.2 

57    5.8 

2.29 

15  39.1 

57  205 

2.32 

4.0 

16    7Ji 

59    3Jil 

2.22 

15  S8.0 

56  39.0 

2.16 

15  315 

56  525 

254 

4.5 

15  59M 

58  36.2 

2i8> 

15  21.1 

56  14.0 

2.01 

15  245 

56  265 

2.12 

5.0 

15  525 

58    9.3 

240 

15  UJ& 

55  50.9 

154 

15  17.9 

56    25 

1.96 

SJ& 

16  45.3 

57  42.8 

2.18 

15    9.1 

55  29.9 

1.66 

15  11.7 

55  39.4 

1.79 

.      6.0 

15  36.3 

57  17.1 

2.09 

15    4.U 

66  11.0 

1.48 

15    6.2 

55  195 

150 

6.5 

15  31.7 

56  52.7 

1.98 

14  595 

54  54.4 

1J29 

15    1.2 

55    05 

1.41 

7.0 

15  25.4 

56  29.7 

1.85 

14  555 

54  400 

1.10 

14  57.0 

54  455 

150 

1      7.5 

15  19.6 

56    8.4 

1.71 

14  52.3 

54  27.9 

0.92 

14  535 

64  32.2 

0.99 

8.0 

15  14J2 

55  48.7 

157 

14  495 

54  17.9 

0.74 

14  505 

54  215 

0.78 

8.5 

15    9.4 

55  30.7 

1.43 

14  47.4 

54    9.9 

058 

14  485 

54  13.4 

057 

9.0 

15    4.9 

55  14.3 

1.29 

14  455 

54'  4.0 

0.42 

14  465 

54    75 

058 

.      9.6 

15    0.9 

54  59.7 

1.15 

14  445 

63  59.9 

0427 

14  46.9 

54    4.4 

0.19 

<     10.0 

14  57.4 

54  46.7 

1.01 

14  44.0 

53  575 

—0.13 

14  455 

64    35 

—0.01 

10.5 

14  54.3 

54  35.4 

0.88 

14  43.8 

53  565 

+0.01 

14  455 

64    4.2 

+0.16 

11.0 

14  51.6 

54  25.6 

0.75 

14  44.0 

63  675 

0.13 

14  465 

54    7.1 

0.31 

11.5 

14  49.4 

54  17.3 

053 

14  445 

53  69.8 

0.24 

14  47.9 

64  11.7 

0.45 

,     12.0 

14  475 

54  10.4 

052 

14  455 

'54    3.4 

0.35 

14  495 

54  175 

058 

12.5 

14  46.0 

54    4.9 

0.41 

14  46.9 

54    842 

0.45 

14  515 

54  255 

0.69 

13.0 

14  44.8 

54    0.6 

0.30 

14  485 

54  14.1 

054 

14  545 

64  34.4 

0.79 

13.5 

14  44.0 

53  57.7 

0.19 

14  60.4 

54  21.1 

0.63 

14  565 

54  44.4 

0.88 

14.0 

14  43.6 

53  56.0 

—0.09 

14  525 

54  2942 

0.73 

14  595 

64  55.4 

0.95 

14.5 

14  435 

53  55.6 

+0.02 

14  5542 

64  385 

0.82 

15    3.0 

55    7J2 

1.01 

15.0 

14  43.7 

53  56.4 

0.13 

14  68.0 

54  49.1 

0.92 

15    6.4 

55  19.7 

1.06 

15.5 

14  44.3 

53  58.6 

0424 

15    142 

55    0.7 

1.02 

15    9.9 

55  32.7 

1.11 

16.0 

14  45.3 

54    2.2 

0.36 

15    4.7 

55  135 

1.12 

15  135 

55  46.4 

1.16 

16.5 

14  46.7 

64    7.3 

0.49 

16    85 

55  275 

1.22 

15  175 

56    05 

1.19 

17.0 

14  485 

54  14.0 

0.63 

15  125 

55  425 

1.32 

15  21.4 

56  16.1 

1423 

175 

14  50.7 

54  22.2 

0.76 

15  1742 

55  59.3 

1.43 

15  255 

56  295 

155 

18.0 

14  535 

54  32i2 

0.90 

15  22.0 

56  17.1 

153 

15  295 

56  46.1 

1428 

18.5 

14  56.7 

54  44.0 

1.06 

15  2742 

56  36.1 

154 

15  33.9 

67    0.7 

151 

19.0 

15    0.4 

54  57.7 

132 

15  32.7 

56  56.3 

1.73 

15  3842 

57  165 

1.33 

19.5 

15    4.6 

55  13.2 

1.38 

15  385 

57  17.7 

1.82 

16  42.6 

67  32.7 

155 

90.0 

15    9.4 

55  30.7 

1.54 

15  445 

57  40.0 

1.89 

16  475 

57  495 

157 

205 

15  14.6 

55  50.3 

1.70 

15  50.8 

58    3.1 

1.94 

15  515 

58    55 

157 

21.0 

15  2D5 

56  11.6 

i.a5 

15  5742 

58  265 

1,97 

15  665 

68  215 

157 

215 

15  tH>.8 

56  34.8 

2.00 

16    37 

58  50.3 

14« 

16    0.4 

58  385 

1.35 

2!l.0 

15  33.6 

56  59.6 

2.13 

16  10.0 

69  135 

1.91 

16    45 

58  545 

1.32 

2»5 

15  40.7 

57  25.9 

2.24 

16  16.1 

69  3541 

1.82 

16    95 

69    95 

155 

23.0 

15  48.2 

57  53.4 

2.32 

16  21.8 

59  56.9 

1.68 

16  135 

59  245 

1.16 

'    235 

15  55.9 

58  21.6 

2.87 

16  27.1 

60  16.0 

159 

16  165 

59  375 

1.04 

24.0 

16    3.6 

58  50.1 

2.36 

16  315 

60  32.3 

1424 

16  195 

59  49.2 

059 

j    245 

16  11.3 

59  18.3 

2.30 

16  35.1 

60  455 

0.95 

16  23.4 

59  685 

0.71 

•    25.0 

16  18.7 

59  45.3 

2.19 

16  37.7 

60  55.1 

0.63 

16  245 

60    6.1 

0.49 

255 

16  25.6 

60  10.7 

2.01 

16  39.2 

61    0.4 

+0.26 

16  255 

60  105 

+0425 

26.0 

16  31.8 

60  335 

1.77 

16  39.4 

61     1.3 

—0.11 

16  265 

60  125 

—051 

265 

16  37i2 

60  5341 

1.48 

16  38.4 

60  57.7 

0.49 

16  255 

60  105 

058 

27.0 

16  415 

61     9.1 

1.14 

16  36.2 

60  495 

0.86 

16  24.1 

60    541 

057 

275 

16  44.6 

61  205 

0.75 

16  32.8 

60  37.0 

1.22 

16  215 

59  56.7 

055 

23,0 

16  46.4 

61  27.0 

+0.33 

16  28J3 

60  20.4 

1.54 

16  18.6 

69  445 

1.11 

SH5 

16  46.8 

61  28.4 

—0.10 

16  22.8 

60    0.3 

151 

16  145 

69  305 

1.36 

29.0 

'     16  45.7 

61  245 

0.53 

16  165 

59  3742 

2.03 

16    9.7 

59  12.3 

158 

295 

16  43.3 

61   15.7 

0.94 

16    95 

59  11.7 

2J20 

16    4.2 

58  52.1 

1.76 

30.0 

16  395 

61     1.9 

1.32 

16    2.2 

58  44.7 

2.31 

15  68.2 

58  30.1 

1.90 

305 

16  34.6 

60  43.9 

1.65 

2.36 

15  515 

58    6.7 

1.99 

31.0 

'     16  28i) 

60  22.3 

1.93 

A»  — . 

272  Air 

2.36 

15  45.2 

57  42.4 

2.04 

315 

1     1 6^28.0 

59  57.6 

—2.16 

—2.32 

15  385 

57  175 

—2.06 

22 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Day  of 
Month. 

APRIL. 

MAY. 

JUNE. 

Semi- 

Horizontal 

Hourly 

Semi- 

Horisontal 

Hourly 

Semi- 

Horisontal 

Hourly 

dlametar. 

ParaUaz. 

DifC 

dlametar. 

DHL 

diameter. 

Parailax. 

DUL 

d 
1.0 

15  3i'.8 

56  53.3 

-2X)3 

15    gi2 

55  18.9 

— 1!35 

14  48.3 

54  iS^ 

— d'.15 

1.5 

15  25.3 

56  29.3 

1.96 

15    2.0 

55     3.5 

1.21 

14  48.2 

54  12.8 

+0.05 

2.0 

15  19.1 

56    6.4 

1.86 

14  58.3 

54  49.9 

1.05 

14  48.7 

54  14.6 

OiiS 

2.5 

15  13J2 

55  44.9 

1.73 

14  55.1 

54  38.4 

0.87 

14  49.8 

54  18.9 

0.46 

8.0 

15    7B 

55  25.1 

1.57 

14  52.6 

54  29.1 

0.68 

14  51.7 

54  257 

0.67 

3.5 

15    3.0 

56    7.4 

1.39 

14  50.7 

54  22.1 

0.48 

14  54.3 

64  ^Jl 

0.88 

4.0 

14  58.8 

54  51.9 

1.20 

14  49.5 

54  17.7 

0.27 

14  67.5 

64  46.9 

1.09 

4.5 

14  55i2 

54  38.7 

0.99 

14  49.0 

54  15.8 

—0.05 

15    1.3 

66    ISt 

1J29 

5.0 

14  52.4 

54  28.1 

0.78 

14  49J2 

54  16.4 

+0.16 

15    5.8 

65  178 

1.48 

5.5 

14  50.2 

54  20.1 

0.56 

14  50.0 

54  19.7 

0.38 

15  11.0 

56  36.6 

1.64 

6.0 

14  48.7 

54  14.7 

0.33 

14  51.6 

54  25.5 

0.59 

15  16.6 

66  67.2 

1.79 

6.5 

14  48.0 

54  12.0 

—0.12 

14  53.9 

54  33.8 

0.79 

15  22.6 

66  19.4 

1.91 

7.0 

14  47.9 

54  11.8 

+0.09 

14  56.8 

54  44.5 

0.99 

15  29.0 

56  AStJd 

2.00 

7.5 

14  48.5 

54  14.0 

Oi29 

15    0.3 

54  57.4 

1.16 

15  35.7 

57    7.3 

8.05 

8.0 

14  49.7 

54  18.6 

0.47 

15    4.4 

55  12.3 

1.32 

15  42.4 

57  32i2 

^08 

8i> 

14  51.6 

54  25.3 

0.64 

15    8.9 

55  28.9 

1.45 

15  49.8 

67  67.0 

8.06 

9.0 

14  54.0 

54  34.0 

0.80 

15  13.8 

55  47.0 

1.56 

15  55.8 

58  81.3 

1.98 

9.5 

14  56.8 

54  44.5 

0.95 

15  19.0 

56    6.3 

1.65 

16    2.4 

58  44.5 

1.87 

10.0 

15    0.0 

54  56.5 

1.07 

15  24.5 

66  26.5 

1.70 

16    8.0 

69    6.0 

1.71 

10.5 

15    3.7 

55  10.0 

1.17 

15  30.2 

56  47.1 

1.72 

16  13JI 

69  25.3 

1.51 

11.0 

15    7.7 

55  24.5 

1.25 

15  35.8 

57    7.8 

1.72 

16  17.8 

69  42j0 

1.27 

11.5 

15  11.8 

55  39.9 

1.31 

15  41.3 

57  28.1 

1.68 

16  21.5 

59  65.7 

1.01 

12.0 

15  16i2 

55  55.9 

1.35 

15  46.7 

57  47.8 

1.60 

16  24ij 

60    6J8 

0.73 

12.5 

15  20.7 

56  12.3 

1.37 

15  51.7 

58    6.4 

1.50 

16  26.3 

60  13J8 

0.45 

13.0 

15  25J2 

56  28.7 

1.37 

15  56.5 

58  23.7 

1.37 

16  27.3 

60  16.8 

+0.16 

13.5 

15  29.6 

56  45.1 

1.35 

16    0.7 

58  39J2 

1.22 

16  27.3 

60  17.0 

—0.12 

14.0 

15  34.0 

57    1.1 

1.32 

16    4.4 

58  52.9 

1.05 

16  26.5 

60  13.9 

0.38 

14.5 

15  38J2 

57  16.7 

lan 

16    7.5 

59    4.4 

0.97 

16  24.9 

60    7.7 

0.63 

15.0 

15  42.3 

57  316 

1.22 

16  10.1 

59  13.8 

0.69 

16  22.4 

59  68.9 

0.83 

15.5 

15  46.1 

57  45.8 

1.15 

16  12.1 

59  21.0 

0.51 

16  19.4 

59  47.7 

1.02 

16.0 

15  49.7 

57  59.1 

1.07 

16  13.5 

59  26.1 

0.33 

16  15.9 

59  34.6 

1.16 

16.5 

15  53.1 

58  11.5 

1.00 

16  14.2 

59  29.0 

+0.16 

16  11.8 

59  20.0 

1J27 

17.0 

15  56.3 

58  23.1 

0.93 

16  14.5 

59  30.0 

0.00 

16    7.5 

59    4.3 

1.35 

17.5 

15  59.2 

58  33.8 

0.85 

16  14.3 

59  29.1 

—0.15 

16    3.0 

58  47.7 

1.40 

18.0 

16    1.9 

58  43.5 

0.77 

16  13.6 

59  26.5 

Oi28 

15  58.3 

58  30.6 

1.43 

18.5 

16    4.3 

58  52.4 

0.70 

16  12.5 

59  22.5 

0.40 

15  53.6 

58  13.4 

1.44 

19.0 

16    6.4 

59    0.3 

0.62 

16  11.0 

59  17.0 

0.50 

15  48.9 

57  56.0 

1.44 

19.5 

16    8.3 

59    7J2 

0.53 

16    9J2 

59  l5.4 

0.60 

15  44.2 

57  38.7 

1.43 

20.0 

16    9.9 

59  13.0 

0.44 

16    7.1 

59    27 

0.69 

15  39.6 

57  21.7 

1.41 

20.5 

16  11.2 

59  17.7 

0.34 

16    4.7 

58  54.0 

0.75 

15  35.0 

57    5.0 

1.38 

21.0 

16  12.1 

59  21.2 

0.24 

16    2.2 

58  44.6 

0.82 

15  27.9 

56  38.7 

1.34 

21.5 

16  12.7 

59  23.4 

-H).l2 

15  59.3 

58  34.3 

0.89 

15  26.3 

56  32.8 

1.30 

22.0 

16  12.9 

59  24.0 

—0.01 

15  56.3 

58  23.1 

0.96 

15  22.1 

66  17.4 

1.26 

22.5 

16  12.7 

59  23.1 

0.14 

15  53.0 

58  11.2 

1.02 

15  18.0 

36    2.5 

1.21 

23.0 

16  12.0 

59  20.6 

0.29 

15  49.6 

57  58.6 

1.08 

15  14.1 

55  48J2 

1.17 

23.5 

16  10.7 

59  16.1 

0.45 

15  46.0 

57  45.2 

1.14 

15  10.4 

55  34.5 

1.12 

24.0 

16    9.0 

59    9.7 

0.62 

15  42.2 

57  31.2 

1.10 

15    6.9 

55  21.5 

1.06 

24.5 

16    6.7 

59     iSi 

0.79 

15  38.2 

57  16.6 

1.24 

15    3.5 

55    9.1 

1.00 

25.0 

16    3.9 

58  50.8 

0.95 

15  34.1 

57    1.5 

1J27 

15    0.3 

54  57.4 

0.94 

25.5 

16    0.5 

58  38.4 

1.11 

15  29.8 

56  46.0 

1.30 

14  57.4 

54  464> 

0i)6 

26.0 

15  56.6 

58  24.2 

1.26 

15  25.5 

56  30i2 

1.32 

14  54.7 

54  36.8 

0.77 

26.5 

15  52.3 

58    8.3 

1.38 

15  21.2 

56  14.2 

1.32 

14  52.4 

54  28.1 

0.68 

27.0 

15  47.5 

57  50.9 

1.50 

15  17.0 

55  58.6 

1.30 

14  50.3 

54  20.6 

0mS7 

27.5 

15  42.5 

57  32.4 

1.58 

15  12.7 

55  43.1 

1.27 

14  48.6 

54  14.3 

0.45 

28.0 

15  37.2 

57  13.0 

1.64 

15    8.7 

55  28.2 

1.22 

14  47.3 

54    9.7 

0.32 

28.5 

15  31.8 

56  53.1 

1.66 

15    4.8 

55  13.9 

1.16 

14  46.5 

54    6.7 

0.18 

29.0 

15  26.4 

56  33.2 

1.66 

15     1.2 

55    0.5 

1.07 

14  46.2 

54     5.6 

'—0.02 

29.5 

15  21.0 

56  13.4 

1.63 

14  57.9 

54  48.4 

0.95 

14  46.4 

54    6.3 

+ai5 

30.0 

15  15.7 

55  54i2 

1.57 

14  55.0 

54  37.7 

0.82 

14  47  J2 

54    9J2 

0.33 

30.5 

31.0 
31.5 

15  10.8 

55  35.9 

1.47 

1.35 
—1.21 

14  52.5 

14  50.6 
14  49.2 

54  28.8 

54  21.6 
54  16.4 

0.67 

0.52 
—0.34 

14  48.6 

14  50.6 
14  53.3 

54  14.3 

54  31.7 
54  31.6 

0.62 

0.72 
+Oi)l 

A»=. 
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WASHINGTON  MEAN  TIME. 


PHASES. 


liontlL 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Noyember 

December 


Lost  QnArtor. 


d      h     m 

5  21  9.0 
4  11  51.6 

6  4  52^ 
4  23  21.6 
4  18  10.5 
3  12  2.8 
3  3  53.8 
1  17  12.6 


Vow  Moon. 


Fint  QoATter. 


d   h   m 

13  20  19.8 

12  15  50.6 

14  9  45.6 

13  0  41.7 
12  12  21.2 
10  21  24.3 


10  4 
8  12 
6 
6 
4 
4 


57.9 

9.0 

19  52^ 

4  50.0 

15  39.8 

4  55.8 


d 
21 
20 
21 
20 
19 
17 


13 
13 
12 
12 


h   m 

22  44i) 
11  7.4 
20  1.1 
2  28.8 
7  48.3 
13  16.2 
16  20  4.4 
15  5  19.9 
17  59.8 
10  33.9 
6  36.0 
4  25.9 


Foil  Moon. 


d      h 

28  15 

27  2 

28  12 
26  23 
26  10 
24  23 
24  14 
23  6 
21  22 
21  14 
20  5 
19  18 


n 

30.7 
6.0 
40.8 
27.8 
56S) 
44.5 
11.3 
2.3 
26.4 
22.5 
11.1 
43^ 


LMtQnarter. 


31 
29 
28 
27 
26 


4 
13 
21 

4 
13 


7.3 
12.4 

ia4 

57.6 
11.9 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


KontlL 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Noyember 

December 


Apogee. 


14 

10 

10 

6 

4 

1 


h 

9.8 

11.1 

0.7 

18.9 

14.9 

9.0 


Perigee. 


d      h 

28  9.2 
25  20.4 
25  23.5 
21  23.1 
0.0 
6.9 
9.1 
17.7 
3.8 
11.6 
8.6 
1.2 


17 

13 

11 

8 

6 

4 

.1 

27 


11    2.71    22  21.4 


Apogee. 


d      b 


29  1.4 
26  12.0 
22  14.2 
18  20.0 
16  10.1 
13    5.4 


6BRATB8T  LlBaATIOV. 


d     b    m 

6  1  52s.w. 
3  8  44s.w. 
31614S.W. 


2  16  49if.E. 


4  12  26  8.  w. 


d      b 

22  6 
19  8 
18  15 

13  20 
10  19 

7  11 
5  12 

14  20 
12  1 
10    6 

7    4 


34n.e. 

41  If.E. 

3rr.E. 
39  If.E. 

1 1  N.E. 

12  N.B. 

0(r.E. 
46  8.W. 
49  S.W. 

98.W. 

38  8.  w. 


17    2  39N.E. 


h     m 


31  18  17s.w 
28  8  448.W 
25  3  3s.w 
20  11  288.W 
17  20  368.W 
30  21  2n.e.! 
27  16  57N.E. 
24  10  27  N.B. 
19  17  38  if.E. 

30  18    48.W. 


MOON'S  EQUATOR. 


The  moon*!  libration  in  latitude  and  longitude,  at  any  time,  may  be  found  by  means  of  the 
following  fbnnulas  and  tables : 

/^  the  inclination  to  the  ecliptic  of  the  moon's  equator  ^  1^  28'.8, 
^  as  mean  longitude  of  the  moon's  ascending  node,  (see  page  248), 
as  mean  longitude  of  the  descending  node  of  the  moon's  equator, 
C^the  angle  at  the  centre  of  the  moon's  disc  made  by  a  meridian  of  the  moon  with  the  circle 
of  declination,  reckoned  from  north  to  east  on  the  apparent  disc, 
i,  A,  [i\  and  ([  are  defined  on  the  next  page,  where  their  values  for  the  year  are  given. 
Xy  /i,  a\  and  <V  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon 
affected  with  parallax. 
X  ^  the  selenocentric  longitude  of  the  earth,  reckoned  on  the  moon's  equator  from  its  de- 
scending node,  (I. 

A  A  =  —  0'.57  sin  2  (ft  —X) 
a  =  sin  /  cos  (ft  —  X) 


XtLnB 


tan  /  sin  (ft  —  X) 
A'^X  +  AX  +  ab 
The  libration  in  latitude 

longitude 


ii 


(( 


See  table,  page  343. 
=  /  =  V  —  ([  . 


.     ^       .     .co8(V  +  A  — ft)  .     .cos(a'  — ftM 

sin  C  as  gin  t ^ — - — „ — =^^  —  sm  t ^ >  **  ^' 

cos  &  cos  9 
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MOON,  1877. 


WASHINGTON  MEAN  TIME. 

* 

1 

MOONS  EQUATOR. 

a 

Mean 

Motkaof 

I 

A 

ft' 

Ascond'g  Node 
on  Earth's 

Mean  Noon. 

IncUnatioD  to 
the  Earth'0 

Ascond'g  Node  on 
Earth's  £<|tiator 

Moon's  Mean 
Longitude. 

Solar 
Days. 

«. 

Equator. 

to  Ascending 

Equator. 

Node  on  Ecliptic. 

Jan. 

0 

0 

22 

2.4 

162  59.1 

o       > 

1     5.2 

Ill  3L5 

0.1 

1   19.06 

10 

22 

2.6 

162  26.4 

I     7.3 

243  17.4 

0.2 

2  38.12 

20 

22 

2.8 

161  51.7 

I     9.3 

15    3.2 

0.3 

3  57.18 

30 

22 

3.1 

161  18.0 

1  11.4 

146  49.1 

0.4 

5  16.23 

Feb. 

9 

22 

3.4 

160  44.4 

1  13.5 

278  34.9 

0.5 
0.6 

6  35.29 

7  54.35 

19 

22 

3.6 

• 

160  10.7 

1  15.6 

50  20.7 

0.7 

9  13.41 

Marcli 

i    I 

22 

3.9 

159  37.0 

1  17.6 

182    6.6 

0.8 

10  32.47 

•11 

22 

4.2 

159     3.3 

1  19.7 

313  52.4 

0.9 

11  51.53 

21 

22 

4.5 

158  29.7 

1  21.7 

85  38.3 

31 

22 

4.8 

157  56.1 

1  23.7 

217  24.1 

1.0 
2.0 

13  10.58 
26  21.17 

April 

10 

22 

5.1 

157  22.5 

1  25.7 

349     9.9 

3.0 
4.0 
5.0 

39  31.75 
52  42.33 
65  52.92 

20 

22 

5.4 

156  48.9 

1  27.9 

120  55.8 

30 

22 

5.8 

156  15.3 

1  29.8 

252  41.6 

May 

10 

22 

6.1 

155  41.7 

1  31.8 

24  27.4 

6.0 

79    3.50 

20 

22 

6.4 

155    8.1 

1  33.7 

156  13.3 

7.0 
8.0 

92  14.09 
105  24.67 

30 

22 

6.8 

154  34.5 

1  35.7 

287  59.1 

9.0 

118  35.25 

June 

9 

22 

7.2 

154     0.9 

1  37.7 

59  45.0 

10.0 

131  45.»4 

19 

22 

7.5 

153  27.3 

1  39.6 

191  30.8 

Honn. 

O           1 

29 

22 

7.9 

152  53.7 

1  41.5 

323  16.6 

I 

0  32.94 

July 

9 

22 

8.3 

152  20.1 

1  43.5 

95.  2.5 

2 
3 

1     5.88 
1  38.82 

19 

22 

8.7 

151  46.6 

1  45.4 

226  48.3 

4 

2  11.76 

29 

22 

9.1 

.     151   13.0 

1  47.3 

358  34.1 

5 

2  44.70 

Aug. 

8 

22 

9.5 

150  39.5 

1  49.2 

130  20.0 

6 

3  17.65 

18 

22 

9.9 

150    6.0 

1  51.1 

262    5.8 

7 

3  50.59 

• 

28 

22 

10.3 

149  32.5 

1  53.0 

33  51.7 

8 
9 

4  23.53 
4  56.47 

Sept 

7 

22 

10.7 

148  59.0 

1  54.9 

165  37.5 

10 

5  29.41 

17 

22 

11.1 

148  25.5 

1  56.7 

297  23.3 

11 
12 
13 
14 
15 

6    2.35 

6  35.29 

7  8.23 
7  41.17 

27 

22 

11.5 

147  52.1 

1  58.6 

69    9.2 

Oct 

7 

22 

12.0 

147  18.7 

2    0.4 

200  55.0 

17 

22 

12.4 

146  45.2 

2    2.2 

332  40.8 

27 

22 

12.8 

146  11.7 

2    4.0 

104  26.7 

8  14.11 

Nov. 

6 

22 

13.3 

145  38.3 

2    5.8 

236  12.5 

16 

8  47.06 

16 

22 

13.8 

145    4.9 

2    7.6 

7  58.4 

17 

9  20.00 

26 

22 

14.3 

144  3L5 

2    9.3 

139  44.2 

18 
19 

9  52  94 

10  25.88 

x^ec. 

6 

22 

14.8 

143  58.1 

2  11.1 

271  30.0 

20 

10  58.82 

16 

22 

15.3 

143  24.7 

2  12.9 

43  15.9 

21 

11  31.76 

26 

22 

15.8 

142  51.4 

2  14.6 

.  175     1.7 

22 

12    4.70 

1 

36 

22 

16.3 

142  18.0 

2  16.3 

306  47.6 

23 

12  37.64 

MOON. 
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w 

TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

■-■ 

Argument,  (ft— A)  or  (ft— A  —  ISO®.) 

( 

ft-A 

t.-k 

1 

a 

B 

ft-A 

ft-A 

A  A 

1 
a 

B 

ft-A 

§ 

0.0 

39 

o   / 

0  0.0 

180° 

46' 

0.6 

56 

f  3.9 

13l 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

9 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

■ 

0.1 

39 

0  6i2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

1    6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

'    8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

U 

0.3 

39 

0  16-9 

169 

57 

0.5 

71 

1  14.5 

123 

;    12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

M 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

0  2:^.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3  1 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

169 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5  - 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0J2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

3'i 

0.5 

47 

0  51.0 

145 

81 

0J2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52i2 

144 

82 

0J2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

148 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

a^> 

0.1 

440 

1  28.5 

95 

41 

0.6 

50 

0  57.1 

14') 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0£ 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

Oi> 

54 

1  1.7 

136 

90 

0.0 

oo 

1  28U» 

90 

45 

0^ 

55 

1  2.8 

135 

1 
1 

1 
j 

^  X  has  the  lign  of  tan  (X  —A) 
a  has  the  sign  of  cos  (ft — X) 

1 

1 

i 

B  has  the  sign  of  sin  (ft-«A) 

!•*■ 
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MERCURY,  18T7. 


Date. 

i8r7. 

lt>B  WASHIKGTON  MBAK  KOON. 

FOR  MEBIDIAS  TBAXSST. 

Appwent 
ABceosion. 

DIftfor 
Ihonr. 

Apparent 
Decunation. 

Difllfor 
Ihonr. 

Moan  Time 
of  Transit. 

Apparent 

Bigbt 
Aacension. 

DULtar 
lh.of 
Long. 

AlRMVeBt 

Dedfaiatloii. 

Dfftfo 

lboiir«r 

Maj  1 

li    m     8 
3  58  11.60 

♦ll'!746 

+23  l/  2^.2 

+3^!85 

d    h    m 
1     1  19.3 

h    m     a 
3  58  27.09 

+11*711 

«sl  1^  iSa 

+3^55 

2 

4    2  44.48 

10.991 

23  24  33.4 

30.02 

2    1  19.9 

4    2  59.08 

10.952 

23  25  laS 

29.71 

3 

4    6  58.97 

lOiSM 

23  35  25.2 

24.31 

3    1  20.2 

4    7  12.59 

10.171 

83  35  57^ 

24.01) 

4 

4  10  54.56 

9.415 

23  44    1.4 

18.73 

4    1  20J3 

4  11     7.11 

9.369 

23  44  26J1^ 

18.42 

5 

4  14  30.74 

8.597 

23  50  25.1 

13.27 

5    1  19.8 

4  14  42.14 

8.548 

23  50  42.fi 

12.97 

-6 

4  17  47.08 

7.762 

23  54  39.3 

7.94 

6    1  19.1 

4  17  57.28 

7.711 

23  54  49.6 

7j65 

7 

4  20  43.18 

6.911 

23  56  46.9 

+  2.72 

7    1  18.1 

4  20  52.15 

6i»9 

23  56  50.2 

+  2.44 

8 

4  23  18.71 

6.047 

23  56  50.7 

-  2.36 

8    1  16.7 

4  23  26.41 

5.994 

23  56  47.5 

-2j64 

9 

4  25  33.37 

5.173 

23  54  53.6 

7.36 

9     1  15.0 

4  25  39.80 

5.121 

23  54  44J2 

7jW 

10 

4  27  26.97 

4i293 

23  50  58.3 

12.22 

10     1  12.9 

4  27  32.16 

4.242 

23  50  43ie 

12.44 

11 

4  28  59.41 

3.410 

23  45    7.8 

16.96 

11     1  10.5 

4  29    3.39 

3.361 

23  44  47.8 

17.16 

12 

4  30  10.65 

2.529 

23  37  25.3 

21.56 

12    1     7.7 

4  30  13.49 

2.483 

23  37    0.9 

21.73 

.      13 

4  31    0.87 

1.658 

23  27  54.0 

26.02 

13    1    4.6 

4  31    2.63 

1.615 

23  27  25.9 

26.16 

14 

4  31  30-35 

+  0.801 

23  16  37.7 

30.31 

14    1     1.2 

4  31  31.14 

+  0.763 

23  16    6.7 

30.41 

16 

4  31  39.50 

-  0.034 

2:i    3  40.6 

34.42 

15    0  57.4 

4  31  39.45 

-0.066 

23    3    7j6 

34.48 

16 

4  31  28.97 

0.838 

22  49    7.4 

38.31 

16    0  53.3 

4  31  28.22 

0.864 

22  48  33.3 

38.34 

17 

4  30  59^7 

1.604 

22  33    3.8 

41.95 

17    0  48.8 

4  30  58.26 

1.624 

22  32  29.7 

41.93 

18 

4  30  12.34 

2.322 

22  15  36.4 

45.29 

18    0  44.1 

4  30  10.62 

2.336 

22  15    3.1 

45.24 

19 

4  29    8.55 

2.984 

21  56  52.7 

48.30 

19    0  39.1 

4  29    6.59 

2i)91 

21  56  21J2 

48J» 

20 

4  27  49.65 

3.580 

21  37    1.3 

50.92 

20    0  33.9 

4  27  47.63 

3.580 

21  36  32^ 

50.791 

21 

4  26  17.28 

4.103 

21  16  12.2 

53.10 

21     0  28.4 

4  26  15.34 

4.097 

21  15  47.1 

52iM 

22 

4  24  33.36 

4.542 

20  54  36.5 

54.79 

22    0  22.7 

4  24  31.64 

4.531 

20  54  1.5.t 

54.60 

23 

4  22  39.91 

4.895 

'20  32  26.5 

55.95 

23    0  16.9 

4  22  38.53 

4.879 

20  32  10.7] 

55.73: 

24 

4  20  39.14 

5.153 

20    9  55.6 

56.53 

24    0  11.0 

4  20  38.19 

5.133 

20    9  45J2 

56.30 

25 

4  18  33.31 

5.316 

19  47  18.0 

56.50 

25    0    5.0 

4  18  32.87 

5.294 

19  47  13.3 

56.%' 

25  23  58.9 

4  16  24.84 

5.358 

19  24  49.3 

55.64' 

26 

4  16  24.74 

5.381 

19  24  48.3 

55.87 

26  23  52.9 

4  14  16.43 

5.327 

19    2  47.8 

54J30 

27 

4  14  15.79 

5.349 

19    2  41.3 

54.60 

27  23  46.9 

4  1^    9.89 

5.202 

18  4!  23.8 

52.59, 

28 

4  12    8.74 

5i222 

18  41  12.2 

52.72 

28  23  40.9 

4  10    7.45 

4.987 

18  20  51.4 

hOJffi 

29 

4  10    5.85 

5.004 

18  20  35.4 

50.24 

29  23  35.0 

4    8  11.18 

4.689 

18     1  24.7 

47.06, 

30 

4    8    9.22 

4.702 

18    1     5.0 

47J21 

30  23  29.3 

4    6  23.01 

4.312 

17  43  15.8 

4359 

31 

4    6  20.80 

4.320 

17  42  53.4 

43.68 

31  23  23.7 

4    4  44.75 

3.867 

17  26  36J3 

39j65 

Jane  1 

4    4  42.41 

3.869 

17  26  12.2 

39.69 

1  23  18.3 

4    3  17.91 

3.360 

17  11  35.7 

35.33 

2 

4    3  15.58 

3.357 

17  11  UiJ 

35.33 

2  23  13.2 

4    2    3.91 

2.800 

16  58  22.9 

30.71. 

3 

4    2    1.72 

2.791 

16  57  58.9 

30.66 

3  23    8.3 

4     1     3.88 

2.195 

16  47    3.a    25^  1 

4 

4     I     1.99 

2.180 

16  46  41.5 

25.75 

4  23    3.6 

4     0  18.82 

1.554 

16  37  43.8 

20.80 

5 

4    0  17.37 

1.533 

16  37  24.3 

20.67 

5  22  59.2 

3  59  49.53 

0.883 

16  30  26.1 

15j65i 

6 

3  50  48.65 

0i)57 

16  30  10.3 

15.48 

6  22  55.0 

3  59  36.63 

-  0.189 

16  25  12.5 

10.491 

i*     7 

3  59  36.44 

-  0.157 

16  25    1.3 

10.28 

7  22  51.1 

3  59  40.60 

+  0.522 

16  22    3.1 

5.30 ' 

8 

3  59  41.22 

•1-  0.558 

16  21  57.2 

-  5.07 

8  22  47.6 

4    0     1.76 

1.243 

16  20  57.5 

-  0.19. 

9 

4    0    3.2i) 

1J283 

16  20  57.4 

+  0.06 

9  22  44.3 

4     0  40.33 

1.973 

16  21  53.0 

+  4.801 

10 

4    0  42.86 

2.016 

16  21  59.2 

5.07 

10  22  41^ 

4     1  36.48 

2.706 

16  24  46.8 

9j66 

11 

4    1  40.07 

2.752 

16  24  59.6 

9.94 

11  22  38.6 

4    2  50.23 

3.440 

16  29  35.1 

14.35 

12 

4    2  54.94 

3.488 

16  29  54.8 

14.63 

12  22  36.2 

4    4  21.59 

4.173 

16  36  13.7 

IKK) 

13 

4    4  27.46 

4i222 

16  36  40i2 

19.11 

13  22  34.0 

4    6  10.52 

4.904 

16  44  36.9 

23.06 

14 

4    6  17.59 

4.954 

16  45  10.1 

23.34 

14  22  32.2 

4    8  16.95 

5.631 

16  54  38.7 

27.05 

15 

4    8  25.23 

5.682 

16  55  18.5 

27.32 

15  22  30.7 

4  10  40.78 

6.354 

17    6  13.5 

S0.H0' 

16 

4  10  50.28 

6.405 

17    6  59.5 

31.05 

16  22  29.4 

4  13  21.90 

7.073 

17  19  14.5 

MJ^\ 

17 

4  13  32.63 

7.124 

17  20    6.5 

34.48 

.17  22  28.4 

4  16  20.27 

7.790 

17  33  35.1 

37.42; 

18 

4  16  32i21 

7.840 

17  34  32.4 

37.63 

18  22  27.7 

4  19  35.79 

8.503 

17  49    8.3 

40.301 

19 

4  19  48.91 

8.551 

17  50  10.5 

40.49 

19  22  27.3 

4  23    8.38 

9.213 

18    5  47.1 

42JSr 

20 

4  23  22.65 

9.260 

18    6  53.4 

43.03 

20  22  27.2 

4  26  57.98 

9.921 

18  23  23.4 

45.111 

21 

4  27  13.36 

9.966 

18  24  33i2 

4SJU 

21  22  27.4 

4  31     4.57 

10.629 

18  41  49.6 

47.02 

22 

4  31  21.02 

10.672 

18  43    2i2 

47.12 

22  22  27.9 

4  35  28.15 

11.337 

19    0  57.8 

4a60 

23 

4  35  45.60 

11.377 

19    2  12.5 

48.67 

23  22  28.7 

4  40  &rs 

12.045 

19  20  39.7 

49.83, 

24 

4  40  27.11 

12.082 

19  21  55.6 

49.86 

24  22  29.7 

4  45    6.30 

12.753 

19  40  46.5 

50je9 

25 

4  45  25.53 

12.787 

19  42    2.9 

50.69 

25  22  30.9 

4  50  20.88 

13.463 

20    1     9.7 

61.17 

26 

4  50  40.88 

13.493 

20    2  25.6 

51.14 

26  22  32.4 

4  55  52.50 

14.173 

20  81  39.6 

51J96 

27 

4  56  13.18 

14.199 

20  22  54.3 

51.19 

27  22  34.3 

5     1  41.18 

\4JS»i 

80  42    6.8 

50.94 

28 

5    2    2.43 

14.905 

20  43  19.4 

50.83 

28  22  36.5 

5    7  46.91 

15.593 

21    2  21.0 

60.17 

29 

5    8    8.61 

15.609 

21     3  30.6 

50.03 

29  22  389 

5  14    9.64 

16.301 

21  22  ui 

48.96 

30 

5  14  31.66 

16.31 1 

21  23  17.3 

48.79 

30  22  41.6 

5  20  49.30 

17.003 

21  41.27.2 

47  A) 

31 

5  21  11.49 

+17.007 

+21  42  28.8 

+47.09 

31  22  44.6 

5  27  45.73 

+17.698 

«21  511  57.31 

+45.12. 
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1    Date. 
1877^ 

1X>B  WASHVSQTOlf  HBAN  NOOK. 

FOB  JCBBISIAK  TRAITSIT. 

Apparent 

Sght 
Ameation. 

DUCflxr 
Ibonr. 

ApfMrent 
Dedtnation. 

Difllfor 
1  hour. 

HMD  Time 
ofTraniiit. 

AaeenaiQiL 

Diffifar 
lh.of 
Long. 

AjpMwrt 
neeunaiieci. 

DULfhr 
IhMffof 

^■'^^^■^BaflM^^^Hn^MM  4 

Sept.  1 

b    m     8 
12  19  18.71 

B 

+  7.777 

.4  5(i    4'.9 

-  74;77 

d     b    m 
1     1  35.4 

h    m     8 
12  19  31.06 

+  7*744 

-i&i    £6-  7451  1 

*^    2 

12  22  20.20 

7.342 

5  19  18.8 

71.42 

2    1  34.4 

12  22  31.74 

7.307 

5  21  11.1 

71.14 

3 

12  25  10.93 

6.880 

5  47  10.0 

67.80 

3     1  33.4 

12  25  21.62 

6.843 

5  48  55.3 

6750 

4 

12  27  50.18 

6.387 

6  13  30.8 

63.88 

4    1  32.1 

12  27  59.96 

6.348 

6  15    8.6 

535^1 

5 

12  30  17.22 

bJ8l60 

6  38  13.8 

59.65 

5    1  30.6 

12  30  26.03 

5.819 

6  39  43£ 

59.31  ! 

6 

12  32  31.16 

bsm 

7    1  10.9 

55.05 

6    1  28.9 

12  32  38.97 

5i252 

7    2  32iJ 

54  69 

7 

12  34  31.08 

4.691 

7  22  13.1 

50.07 

7    1  26.9 

12  34  37.84 

4.647 

7  23  25.4 

49M 

8 

12  36  15.99 

4.045 

7  41  11.0 

44£8 

8    1  24.7 

12  36  21.67 

3.999 

7  42  13.9 

UX 

9 

12  37  44.87 

3.354 

7  57  53.8 

38.82 

9    1  22.2 

12  37  49.43 

3.307 

7  58  46.8 

38.40. 

10 

12  38  56.59 

2.615 

8  12  10.3 

32.47 

10    1  19.4 

12  39    0.02 

2568 

8  12  53.1 

32^ 

11 

12  39  50.01 

1.829 

8  23  48.3 

25.60 

11     1  16.4 

12  39  52.31 

1.782 

8  24  207 

25.17; 

12 

12  40  24.00 

0.995 

8  32  34.9 

18.18 

12    1  13.0 

12  40  25.18 

0.949 

8  32  56J^ 
8  36  27  J 

17.75  > 

13 

12  40  37.41 

■f  0.115 

8  38  16.4 

10.18 

13    1     9.3 

12  40  37.52 

+  0.072 

9.76 

14 

12  40  29.20 

-  0.807 

8  40  38.9 

-    1J60 

14     1     5.2 

12  40  28.30 

-0.847 

8  40  40.4 

-    IJ20: 

15 

12  39  68.44 

1.763 

8  39  28.4 

^    757 

15    1     0.7 

12  39  56.64 

1.798 

8  39  205^+    734  || 

16 

12  39    4.38 

2.746 

8  34  31.2 

17.28 

16    0  55.9 

12  39    1.80 

2.775 

8  34  14.9 

17J60\ 

17 

12  37  46.56 

3.741 

8  25  35.1 

27.46 

17    0  50.7 

12  37  43.39 

3.762 

8  25  11.7 

27.72' 

18 

12  36    4.88 

4.731 

8  12  30.0 

38.02 

18    0  45.0 

12  36    1.32 

4.742 

8  12    1.4 

38J90 

19 

12  33  59.72 

5.693 

7  55    8.3 

48.81 

19    0  39.0 

12  33  56.01 

5.694 

7  54  365 

48i)9, 

20 

12  31  32.06 

6.601 

7  33  27.3 

59.59 

20    0  32.6 

12  31  28.46 

6.591 

7  32  54.8 

5956. 

21 

12  28  43.53 

7.427 

7    7  30.0 

70.11 

21     0  25.9 

12  28  40.33 

7.405 

7    6  59.7 

60.96 

22 

12  25  36.51 

8.136 

6  37  26.6 

80.05 

22    0  18.9 

12  25  33.95 

8.104 

6  37    1.4 

79,78  { 

23 

12  22  14Ji» 

8.694 

6    3  35.3 

89.03 

23    0  11.6 

12  22  1254 

6.654 

6    8  18.1 

88.64: 

24 

12  16  40.66 

9.069 

5  26  23.7 

96.68 

24    0    4.1 
24  23  66.5 

12  18  40.04 
12  15    1.13 

9.023 
9.184 

5  26  17.1 
4  46  345 

96ii0 
102  jM. 

25 

12  15    0.60 

9.232 

4  46  28.e» 

102.59 

25  23  48.9 

12  11  21.08 

9.115 

4    4  55.3 

105.88 

26 

12  11  19.39 

9.161 

4    4  35.7 

106.45 

26  23  41.4 

12    7  45.58 

8.804 

3  22  11.1 

107.42 

27 

12    7  42.85 

8.843 

3  21  37.7 

107.97 

27  23  34.1 

12    4  20.49 

8.249 

2  39  18.9 

10653, 

28 

12    4  16.91 

8^277 

2  38  32.7 

107.02 

28  23  27.0 

12    1  11.56 

7.458 

1  67  17.7 

103.171 

29 

12    1     7.45 

7.472 

1  56  20.8 

103.55 

29  23  20.3 

11  58  24J28 

6.451 

1  17    5.9 

97.43 

30 

11  58  20.00 

6.449 

1  16    1.4 

97.67 

30  23  14.0 

11  56    3.41 

5i259 

0  39  385 

8052 

Oct.    1 

1 1  55  59.38 

5.240 

0  38  30.0 

89.60 

1  23    8.3 

11  54  13.05 

3.916 

-05  44.1 

7J».7I 

2 

11  54    9.69 

3.880 

-  0    4  35.7 

79.63 

2  23    3.1 

11  52  56.34 

2.461 

+  0  23  56.0 

68.39' 

3 

11  52  54.03 

2.410 

+  0  25    0.4 

68.15 

3  22  585 

11  52  15.45 

-0.938 

0  48  495 

55i)5 

4 

11  52  14.52 

-  0.875 

0  49  46.8 

55.67 

4  22  545 

11  52  11.53 

+  0.614 

1     8  35.3 

42.76 

5 

11  52  12i25 

4-0.686 

1     9  21.8 

42.26 

5  22  51.1 

11  52  44.83 

2.157 

1  22  59.3 

29.22 

6 

11  52  47.36 

2i235 

1  23  32.6 

28.62 

.  6  22  48.3 

11  53  54.75 

3.661 

1  31  56.9 

15J60 

7 

11  53  59.18 

3.740 

1  32  15i2 

14.96 

7  22  46.1 

11  55  39.98 

5.096 

1  35  30.6 

+    2i26' 

tf     8 

11  55  46.31 

5.174 

1  35  33.0 

4-    1.59 

8  22  445 

11  57  58.63 

6.442 

1  33  49j6 

-  1058 ' 

•     9 

11  58    6.79 

6.516 

1  33  35.8 

-  11.25 

9  22  43.4 

12    0  48.41 

7.687 

1  27    8.0 

22.76, 

10 

12    0  58.27 

7.754 

1  26  38.4 

23.40 

lO  22  42.8 

12    4    6.69 

8.819 

1  16  434i 

34.12 

11 

12    4  18.08 

8.878 

1  14  59.3 

34.71 

11  22  42.6 

12    7  50.75 

9.834 

0  59  57.6 

4457 

12 

12    8    3.47 

9.885 

0  58  59.7 

45.10 

12  22  42.7 

12  11  57.78 

10.733 

0  40  12.3 

64.04 

13 

12  12  11.62 

10775 

0  39    2.4 

54.51 

13  22  4SJ2 

12  16  25.06 

11.621 

+  0  16  51.2 

62.55 

14 

12  16  39Jb} 

11.555 

4.  0  15  31.0 

62.94 

14  22  44.0 

12  21     9.96 

12.204 

-09  42.0 

70.07 

15 

12  21  25.42 

12.229 

-  0  11  10.9 

70.39 

15  22  45.1 

12  26  10.05 

12.788 

0  39    45 

76.66 

16 

12  26  26.02 

12.805 

0  40  40.4 

76.91 

16  22  46.4 

12  31  23.05 

13i)84 

1  10  54.9 

82.33 

17 

12  31  39.38 

13i294 

1  12  35.3 

8252 

17  22  47.8 

12  36  47.02 

13.701 

1  44  49.9 

87.17 

18 

12  37    3.50 

13.705 

1  46  34.8 

87.30 

18  22  49.4 

12  42  20.13 

14.048 

2  20  32.4 

91.24 

19 

12  42  36.65 

14.047 

2  22  19.7 

9131 

19  22  51.2 

12  48    0.82 

14.3;f5 

2  57  43.7 

94.60. 

20 

12  48  17i27 

14.330 

2  59  32.1 

94.62 

20  22  53.0 

12  53  47.80 

14571 

3  36    7^ 

97.31! 

21 

12  54    4.06 

14.562 

3  37  56.3 

97.29 

21  22  54.9 

12  59  39.88 

14.762 

4  15  29.6 

99.43 

22 

12  59  55.68 

14.750 

4  17  17.4 

99.38 

22  22  56.9 

13    5  36.13 

14i)19 

4  55136.3 

101.04 

23 

13    5  51.80 

14.904 

4  57  22.5 

100.96 

23  22  59.0 

13  11  35.75 

15j04^ 

5  36  16.0 

102i»; 

24 

13  11  51.04 

15.029 

5  37  59.9 

102.09 

24  23    1.1 

13  17  38.09 

15.147 

6  17  185 

102iMi 

25 

13  17  52.95 

15.129 

6  18  59.5 

102.81 

25  23    3i2 

13  23  42.60 

1&S2S 

6  58  34.3 

103.33' 

26 

13  23  57.00 

15ii08 

7    0  12.0 

103.18 

26  23    5.3 

13  29  48.88 

15J293 

7  39  555 

103.39 

27 

13  30    2.79 

15i272 

7  41  29.5 

103.23 

27  23    75 

13  35  66.56 

15.347 

8  21  145 

103.17 

28 

13  36    9.97 

15.325 

8  22  44.7 

103.00 

28  23    9.7 

13  42    5.44 

15.390 

9    2  255 

102.70 

29 

13  42  18.32 

15.368 

9    3  51.4 

102.52 

29  23  11.9 

13  48  15.27 

15.428 

9  43  22.4 

102.00 

30 

13  48  27.61 

15.405 

9  44  44.0 

10182 

30  23  14.1 

13  54  25.93 

15.461 

10  24    0.3, 

101.12 

31 

13  54  37.73 

15.438 

10  25  17.4 

100.93 

31  23  16.4 

14    0  37.35 

15.490 

11     4  Hi) 

100.07 : 

32 

14    0  48.59 

+15.467 

-11    5  275 

-  99.88 

32  23  18.6 

14    6  49.45 

+15518 

<>]1  44    2.4 

-98.86 
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Dttto. 

FOR  WABimrOTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Appuem 

Kicht 
Aaceotioa. 

Difllfor 
Ibonr. 

Aprarent 
DeolInaUoD. 

Diir.  for 
Iboar. 

Mean  Time 
of  Transit. 

Appvent 

fiSght 
Ascension. 

Difllfor 
lb.  of 
Long. 

Appanat 
Deoliiuition. 

DUtfor; 

Ibovof 

Long. 

b    m      • 

• 

o      _#       /» 

-1 1     5  27.5 

II 

4 

h    m 

h    m      8 

a 

-if  44  Ha 

M 

Not.  1 

14     0  48.50 

•I-1 5.467 

-99.88 

1 

23  18.6 

14     6  49.45 

415.518 

-98.06 

2 

14     7    0.13 

15.494 

11  45  10.4 

98.67 

2  23  20.9 

14  13    2.18 

15.544 

12  23  19.1 

97.51 

3 

U  13  12.29 

15.520 

12  24  22.5 

97.32 

3  23  23.2 

14  19  15.57 

15.572 

13    2    1.7 

96.03 

4 

14  19  25.11 

15.548 

13    3    0.5 

95.84 

4  23  25.5 

14  25  29.64 

15.602 

13  40    7.7 

94.46 

5 

14  25  38.60 

15.578 

13  41     2.0 

94.26 

5  23  27.8 

14  31  44.40 

15.630 

14  17  34.4 

92.76 

6 

14  31  52.78 

15.606 

14  18  24.2 

92.57 

6  23  30.1 

14  37  59.91 

15.662 

14  54  19/1 

90.98 

7 

14  38    7.71 

15.638 

14  55    4.8 

90.80 

7  23  32.4 

14  44  16J31 

15.697 

16  30  20.8 

89.11 

« 

14  44  23.42 

15.672 

15  31     1.7 

88.93 

8  23  34.8 

14  50  33.38 

15.734 

16    5  36.2 

87.16 

9 

14  50  39.99 

15.709 

16    6  12.8 

86.98 

9  23  37.1 

14  66  51.46 

15.774 

16  40    3.9 

85.14 

10 

14  56  57.47 

15.749 

16  40  36.3 

84.97 

10  23  39.4 

16    3  10.55 

l5iJ17 

17  13  42.2 

83.05 

11 

15    3  15.95 

15.792 

17  14  10.6 

82.88 

11 

23  41.8 

15    9  30.70 

15JSS3 

17  46  29.4 

80.68 

IS 

15    9  35.49 

15.837 

17  46  53.8 

80.72 

12  23  44.2 

15  15  51.98 

15.912 

18  18  24.0 

78.66 

13 

15  15  56.15 

15.886 

18  18  44.6 

78.50 

13  23  46.7 

15  22  14.48 

15.963 

18  49  24.4 

76.37 

14 

15  22  18.02 

15.937 

18  49  41.3 

76.22 

14  23  49.1 

15  28  38.23 

16.017 

19  19  29.0 

74.01 

15 

15  28  41.13 

15.990 

19  19  42.4 

73.87 

15  23  51.6 

15  35    3.31 

16.073 

19  48  36.6 

71.61 

1          16 

15  35    6.56 

16.046 

19  48  46.6 

71.47 

16  23  54.1 

16  41  29.77 

16.131 

20  16  45.6 

69.13 

17 

15  41  31.36 

16.104 

20  16  52.4 

69.00 

17  23  56.6 

15  47  57.67 

16.193 

20  43  54J> 

66.60 

I         >** 

15  47  58.59 

16.165 

20  43  58.3 

66.48 

18  23  59.1 

15  54  27.04 

16.255 

21  10    2.2 

64.03 

1          19 

15  54  27.28 

16J227 

21  10    3.1 

6:).9i 

90 

16    0  57.48 

I6i290 

21  35    5.3 

61.27 

20 

0    1.7 

16    0  57.94 

16^19 

21  35    7Jd 

61.38 

21 

16    7  29.21 

16.354 

21  59    3.4 

58.67 

21 

0    4.3 

16    7  30.38 

16.384 

21  59    7.6 

58i>7 

1         22 

16  14    247 

16.418 

22  21  563 

55.82 

22 

0    6.9 

16  14    4.36 

16.448 

22  22    2.7 

65.91 

1         « 

16  20  37.28 

16.483 

22  43  42.4 

53.01 

23 

0    9.5 

16  20  39.90 

16.614 

22  43  50.6 

63.09 

1         24 

16  27  13i>5 

16.547 

23    4  2032 

50.14 

24 

0  12.2 

16  27  17.02 

16.578 

23    4  30.4 

60.21 

1         25 

16  33  5U54 

16.610 

23  23  48.1 

47.20 

25 

0  14.9 

16  33  55.67 

16.642 

23  24    0.1 

47J% 

26 

16  40  30i)l 

16.671 

23  42    5.5 

44  22 

26 

0  17.6 

16  40  35.81 

16.703 

23  42  18.5 

44.25 

27 

16  47  11.73 

16.730 

23  59  10.2 

41.16 

27 

0  20.4 

16  47  17.41 

16.763 

23  59  24.2 

41.19 

•  28 

16  53  53.91 

16.785 

24  15    0.7 

38.05 

28 

0  23.1 

16  54    0.38 

16^18 

24  15  15.4 

38.07 

29 

17    0  37.39 

16.837 

24  i9  36.1 

34.88 

29 

0  25.9 

17    0  44.67 

16.871 

24  29  612 

34i^ 

») 

17    7  22.05 

16.884 

24  42  54.6 

31.65 

30 

0  28.7 

17    7  30.14 

16.918 

24  43    9iJ 

3IJ65 

Dee.  1 

17  14    7.76 

16.924 

24  54  54.8 

28.36 

1 

0  31.6 

17  14  16.66 

16.958 

24  66    9.7 

28.34 

2 

17  20  54.37 

16.958 

25    5  35.3 

25.01 

2 

0  34.4 

17  21     4.09 

16.992 

25    5  49ii 

24.98 

3 

17  27  41.70 

16.984 

25  14  54.7 

21.60 

3 

0  37.2 

17  27  5S24 

17.018 

25  15    8.1 

21.56 

4 

17  34  29.55 

17.002 

25  22  51.7 

18.14 

4 

0  40.1 

17  34  40.91 

17.036 

25  23    3.8 

18.08 

5 

17  41  17.69 

17.008 

25  29  25.0 

14.63 

6 

0  43.0 

17  41  29.86 

17.042 

25  29  35.5 

14.55 

6 

17  48    5.85 

17.002 

25  34  33.4 

11.06 

6 

0  45.8 

17  48  18.83 

17.035 

25  34  41.9 

10.97 

7 

17  54  53.71 

16.983 

25  38  15.5 

7.46 

7 

0  48.7 

17  55    7.49 

17.016 

25  38  21.6 

7J4 

8 

18     1  40.91 

16.948 

25  40  30.7 

3.80 

8 

0  51.6 

18     1  55.47 

16.980 

25  40  33.9 

-  3.68 

i           9 

18    b  27.06 

16.895 

25  41   17iJ 

-0.11 

9 

0  54.4 

18    8  42.37 

16.926 

25  41  17.8 

4  0.03 

'         10 

18  15  11.71 

16J&22 

25  40  35.9 

>  3.61 

10 

0  67.2 

18  15  27.74 

16.851 

25  40  324 

3.76 

11 

18  21  54.35 

16.727 

25  38  24J) 

7.35 

11 

0  59.9 

18  22  11.06 

16.755 

25  38  17.1 

7.52 

12 

18  28  34.41 

16.607 

25  34  43.4 

11.09 

12 

1     2.7 

18  28  51.76 

16.632 

25  34  31.7 

11J27 

13 

18  35  lliM 

16.458 

25  29  32.3 

14.83 

13 

1     6.4 

18  35  29.17 

16.481 

25  29  16.1 

15.03 

14 

18  41  44.11 

16.276 

25  22  51.4 

18.57 

14 

1     8.0 

18  42    2.54 

16.295 

25  22  30.3 

18.78 

15 

18  48  12.18 

16.057 

25  14  41  3 

22JK7 

15 

1  10.5 

18  48  31.03 

16JQ73 

25  14  15.0 

22.49 

16 

18  54  34.51 

15.797 

25    5    3.0 

25.91 

16 

1  12.9 

18  54  53.69 

15.8Q9 

25    4  31.4 

26.13 

17 

19    0  50.06 

15.490 

24  53  58.2 

29.48 

17 

1  15.2 

19    1     9.47 

15.497 

24  53  21.1 

29.71 

18 

19    6  57.60 

15.130 

24  41  28.9 

32.95 

18 

1   17.4 

19    7  17.11 

15.131 

24  40  46.3 

33.18 

19 

19  12  55.81 

14.710 

24  27  37.9 

3628 

19 

1   19.4 

19  13  15.27 

14.705 

24  '26  40.8 

36.51 

20 

19  18  43.14 

14.222 

24  12  28.9 

• 

39.44 

20 

1  21.3 

19  19    2.39 

14J209 

24  11  35.4 

39.66 

21 

19  24  17.87 

13.658 

23  56    6.4 

42.39 

21 

1  22.9 

19  24  36.72 

13.637 

23  55    7.7 

42.60 

22 

19  29  38.06 

13.009 

2:1  38  36.3 

45.07 

22 

1  24.3 

19  29  56.30 

12.979 

23  37  32.9 

45JK 

23 

19  34  41.54 

12.264 

2:1  20    5.5 

47.44 

23 

1  25.4 

19  34  58.!I6 

12.225 

23  18  57.9 

47.60 

24 

19  39  25.90 

11.413 

23    0  42.2 

49.43 

24 

1  26.2 

19  39  42.25 

11.363 

22  59  31.1 

49.i6 

25 

19  43  48.43 

10444 

22  40  36.2 

50.99 

25 

1  26.6  19  44    3.46 

10.383 

22  39  22.6 

51.07 

26 

19  47  46.20 

9.348 

22  19  58.7 

52.04 

26 

1  26.6  19  47  59.6^ 

9J276 

22  18  iZJti 

58.08 

27 

19  51  16.05 

8.115 

21  59    2.8 

52.52 

27 

1  26.1 

19  51  27.64 

8.033 

21  57  47.4 

52.50 

28 

19  54  \4J56 

6.737 

21  38    2  8 

52.37 

28 

1  25.1 

19  54  24.06 

6.646 

21  36  48.5 

52.29; 

29 

19  56  38.25 

5.212 

21   17  14.6 

51.52 

29 

1  23.5 

19  56  45.44 

5.1 13 

21  16    2.9 

51.38 

30 

19  58  23.54 

3.538 

20  56  55.5 

49.95 

30 

1  21.3 

19  58  28.27 

3.434 

SO  56  48.0 

49.75  1 

31 

19  59  37.00 

+  1.727 

20  37  23.2 

47.6S2 

31 

1  18.4 

19  59  29.18 

4  1.722 

20  36  21.1 

47.37 

32 

19  59  45.51 

-  0.203 

-20  18  55.8 

44454 

32 

1  14.7:19  59  45.20 

-  0.805 

-20  18    0.5 

444.24 
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1 

VOB  WASHmOT 

OKICBAKV 

rooN. 

FOB  MEBIDIAK  TBAVBIT. 

,    Date. 

i«r7. 

Ajcenslon. 

Diftfor 
Ihoor. 

Apptrent 
DeouxiatioD. 

Difffor 
Ihonr. 

Mean  Tfaoe 
of  Transit. 

Appareni 

SSght 
AAceiuiion. 

Diftfor 
lb.  of 
Lonic. 

Apparent 
Dedlnatlon. 

I>Ui:fiir 

Iboorof 

Long. 

Mar.  1 

h    TO     • 
21  48  16ii7 

>12'.I99 

-14''  2S»  45'8 

458!46 

d     h    m 
1  23  10.7 

h    m     s           a 
21  52  58.54  ^12.158 

-14    3    S.^ 

45^:45 

2 

21  53    8.52 

12.154 

14    2  14.8 

59.44 

2  23  11.6 

21  57  49.94 

12.114 

13  39    5.4 

60.40 

3 

21  57  59.70 

12.110 

13  38  16.8 

60.39 

3  23  12.5 

22    2  40J28 

12.071 

13  14  44.7 

61.32 

4 

22    2  49.83 

12.067 

13  13  56.3 

61.31 

4  23  13.4 

22    7  29.60 

12.029 

12  50    2.4 

62.21 

5 

22    7  38.94 

12.024 

12  49  14.2 

62ii0 

5  23  14.3 

22  12  17.89 

11.987 

12  24  59.1 

63.06 

6 

22  12  27.03 

11.963 

12  24  11.1 

63.05 

6  23  15.2 

22  17    5iJ0 

11.946 

11  59  35.6 

63i» 

7 

22  17  14.14 

U342 

11  58  47.8 

63.88 

7  23  16.0 

22  21  51.54 

11.906 

11  33  58.7 

64.68 

8 

22  22-0^18 

11.902 

11  33    5.0 

64.67 

8  23  16.8 

22  26  36.94 

11.868 

11    7  bOB 

65.45 

1           9 

22  26  45.49 

11.864 

11     7    3.5 

65.44 

9  23  17.6 

22  31  21.41 

11.830 

10  41  30.9 

66.20 

10 

2B  31  29.77 

11.826 

10  40  44.1 

66.18 

10  23  18.4 

22  36    4.9H 

11.794 

10  14  53.8 

66.90 

.   " 

22  36  13.16 

11.790 

10  14    7.4 

66.88 

11  23  19.1 

22  40  47.68 

11.757 

9  48    0J2 

6757 

J2 

22  40  55.69 

11.754 

9  47  UM 

67.55 

12  23  19.9 

22  45  29.54 

11.723 

9  20  50.8 

68iil 

13 

22  45  :)7.3d 

11.720 

9  20    5.2 

68.19 

13  23  20.6 

22  50  10J>9 

11.690 

8  53  26.6 

68.81 

14 

22  50  18.26 

11.687 

8  52  41.4 

68.79 

14  23  21.3 

22  54  50.85 

11.658 

8  25  48.1 

69.39 

15 

23  54  58.36 

11.655 

8  25    3.4 

69.37 

15  23  22.0 

22  59  30.36 

11.627 

7  57  56.0 

69.93 

16 

22  59  37.71 

11.624 

7  57  11.8 

69.91 

16  23  22.7 

23    4    9.15 

11i^98 

7  29  51i2 

70.45 

17 

23    4  16.35 

11.595 

7  29    7.5 

70.43 

17  23  23.4 

23    8  47J25 

11.570 

7    1  34.4 

70.93 

18 

23    8  54.30 

11.567 

7    0  51.2 

70.91 

18  23  24.1 

23  13  24.70 

11.544 

6  33    6.3 

71.39 

19 

23  13  31.60 

11.541 

6  32  23.6 

71.37 

19  23  24.8 

23  18    1.52 

11.519 

6    4  27.7 

71.61 

20 

23  18    8.28 

11.516 

6    3  45.6 

71.79 

20  23  25.5 

23  22  37.76 

11.496 

5  35  39.4 

72.80 

21 

23  22  44.38 

11.493 

5  34  57.8 

72.18 

21  23  26.1 

23  27  13.46 

11.474 

5    6  41.9 

72.56 

22 

23  27  19i)4 

11.471 

5    6    0.9 

72.54 

22  23  26.8 

23  31  48i>4 

11.454 

4  37  .16.1 

72.90 

23 

23  31  54.99 

11.451 

4  36  55.7 

72.88 

23  23  27.4 

23  36  23.37 

11.436 

4    8  22.6 

73.80 

24 

23  36  29.5^ 

11.433 

4    7  42.6 

73.18 

24  23  28.0 

23  40  57.67 

11.419 

3  39    2.2 

73.49 

25 

23  41     3.76 

11.416 

3  38  23.0 

r3.46 

25  23  28.6 

23  45  31.59 

11.404 

3    9  35.6 

73.73 

26 

23  45  37.55 

11.401 
l].38f 

3    8  57.0 

73.70 

26  23  29.3 

23  50    5.16 

11  390 

2  40    3.4 

73.95 

27 

23  50  11.00 

2  39  25.4 

r3.92 

27  23  29.9 

23  54  38.42 

11.371^ 

2  10  26.3 

74.13 

28 

23  54  44.14 

11.176 

2    9  49.0 

74.10 

28  23  30.5 

23  59  11.43 

11  368 

1  40  45.1 

74J9 

29 

23  59  17.03 

11.366 

1  40    8.5 

74i26 

29  23  31.1 

0    3  44i22 

11  360 

1  11    0.5 

74.42 

30 

0    3  49.70 

11.358 

1  10  24.6 

74.39 

30  23  31.7 

0    6  16.85 

11.354 

0  41  13.1 

74.52 

31 

0    8  22.21 

11.352 

0  40  37.9 

74.49 

31  23  32.3 

0  12  49.33 

11.349 

-  0  11  23.6 

74^ 

Apr.  1 

0  12  54.58 

11.347 

-  0  10  49.1 

74J>6 

1  2:}  32.9 

0  17  21.73 

11.346 

4.  0  18  27.2 

74j63 

2 

0  17  26.86 

11.344 

4.  0  19    1.0 

74.60 

2  23  33.4 

0  21  54.09 

11.345 

0  48  187 

74.64 

3 

0  21  59.11 

11.343 

0  48  51.7 

74.61 

3  23  34.0 

0  26  26.45 

11.346 

1  18    9.9 

74.62 

4 

0  26  31.35 

11.344 

1  18  42i2 

74.59 

4  23  34.6 

0  30  58.83 

11.349 

1  48    0.5 

74.57 

5 

0  31    3.62 

11.347 

1  48  32.0 

74.54 

5  23  35.2 

0  35  31J29 

11.353 

2  17  49.6 

74.50 

6 

0  35  35J)7 

11.351 

2  18  20.3 

74.47 

6  23  35.8 

0  40    3.88 

11.359 

2  47  36.5 

74.39 

7 

0  40    8.45 

11.357 

2  48    6.4 

74.36 

7  23  36.4 

0  44  36.63 

11.366 

3  17  20.4 

74.25 

8 

0  44  41.09 

11.364 

3  17  49.5 

74.22 

8  23  37.0 

0  49    9.59 

11.375 

3  47    0.7 

74.08 

9 

0  49  13.94 

11.373 

3  47  29.0 

74.05 

9  23  37.6 

0  53  42.78 

11.386 

4  16  36.6 

TZm 

10 

0  53  47.02 

11.384 

4  17    4.1 

73.86 

10  23  38.3 

0  58  16i26 

11.399 

4  46    7.3 

73.66 

11 

0  58  20.39 

11.397 

4  46  34.0 

73.63 

11  23  38.9 

1     2  50.05 

1M13 

5  15  32.1 

73.41 

12 

1     2  54.07 

IMl] 

5  15  58.0 

73.37 

12  23  39.5 

1     7  24i£2 

11.429 

5  44  50.4 

73.12 

13 

1     7  28.12 

11.427 

5  45  )5.4 

73.08 

13  23  40.1 

1  11  58.77 

11.446 

6  14    1.4 

72.80 

14 

1  12    2.56 

11.444 

6  14  25.5 

72.76 

14  23  40.8 

1  16  33.76 

11.465 

6  43    4.3 

72.44 

15 

1   16  37.43 

11.462 

6  43  27.5 

72.40 

15  23  41.4 

1  21     9.21 

11.485 

7  11  58.3 

72.06 

16 

1  21   12.76 

11.482 

7  12  20.6 

72.02 

16  23  42.1 

1  25  45.18 

11.507 

7  40  42.9 

71.65 

17 

1  25  48.61 

11.504 

7  41     4.3 

71.61 

17  23  42.7 

1  30  21.68 

11.531 

8    9  17.3 

71J21 

18 

1  30  24.99 

11.528 

8    9  37.8 

71.17 

18  23  43.4 

1  34  58.76 

11.556 

8  37  40j6 

70.74 

19 

1  35     1.95 

11.553 

8  38    0.1 

70.70 

19  23  44.1 

1  39  36.45 

11.582 

9    5  52.2 

7053 

20 

1  39  39J>2 

11.579 

9    6  10.8 

70.19 

20  23  44.8 

1  44  14.81 

11.610 

9  33  51.6 

69.70 

21 

1  44  17.75 

11.607 

9  34    9.2 

69.66 

21  23  45.5 

1  48  53Jb5 

11.639 

10    1  37.7 

69.14 

22 

1  48  56.66 

11.636 

10     1  54.4 

69.10 

22  23  46i2 

1  53  33.42 

11.670 

10  29  10.0 

68.54 

23 

1  53  36.30 

11.667 

10  29  25.7 

68.50 

23  22  46.9 

1  58  14.13 

11.702 

10  56  27.5 

67.91 

24 

1  58  16.68 

11.699 

10  56  42.3 

67.88 

24  23  47.7 

2    2  55.45 

11.736 

11  23  29.7 

67JS» 

25 

2    2  57.86 

11.733 

1 1  23  43.5 

67i22 

25  23  48.4 

2    7  37.58 

11.771 

11  50  15.9 

66.58 

26 

2    7  39JU5 

11.768 

11  50  28.7 

66.54 

26  23  49i2 

2  12  20.57 

11.807 

12  16  45.3 

65.86 

27 

2  12  22.69 

11.804 

12  16  57.1 

65.82 

27  23  50.0 

2  17    4.45 

11.844 

12  42  57.2 

65.12 

28 

2  17    6.42J 

11.841 

12  43    8.0 

65.08 

28  23  50.8 

2  21  49J23 

11.883 

13    8  50.8 

64.34 

29 

2  21  51.05 

11.880 

13    9    0.7 

64.30 

29  23  51.6 

2  26  34.!)6 

11.922 

13  34  25.6 

63.54 

30 

2  26  36X>2l 
8  31  23.17 

11.919 

13  34  34.5 

63.50 

30  23  52.5 

2  31  21.67 

11.963 

13  59  40.6 

62.70 

31 

-f]  1.960 

4.13  59  48.5 

462.66 

31  23  53.3I 

2  36    9.37 

rfl2.005 

rfl4  24  35.2 

46liM 

^^—  -     -^ 

•m-  ^-—  -mm     ^         — 
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VENUS,  18TT. 


Date. 
1877. 

FOB  WAfiHTWOTON  MEAN  KOON. 

FOB  HBBIDIA  V  TEAZffSIT. 

Apnareni 

Kght 
Ascension. 

Diff.for 
Ihoor. 

Apparent 
Declination. 

Difllfor 
Ihoor. 

Mean  Time 
of  Transit. 

Apparent 

Riglit 
Ascension. 

Difllfor 
lh.of 
Long. 

Appssvnt 

Diltto- 
llMMvor 

Mar  1 

h    m     s 
2  31  23.17 

+11*960 

L|.l^  59  48.5 

•I4J2.66 

d 

1 

h    m 
23  53.3 

h    m     8          B 
2  36    9.37+12.005 

+14  24  3ii2 

+6IJ(^ 

^  3 

2  36  10.70 

12.002 

14  24  42.1 

61.80 

2  23  54.2 

2  40  58.10 

12.049 

14  49    8.5 

ms4 

3 

2  40  59.26 

12.045 

14  49  14.5 

60.90 

3  23  55.1 

2  45  47.86 

12.092 

15  13  20.0 

69.01 

4 

2  45  48.85 

12.088 

15  13  25.0 

59.97 

4  23  56.0 

2  50  38.69 

12.137 

15  37    8.6 

59.0S! 

5 

2  50  39.60 

12.133 

15  37  128 

59.01 

5  23  56.9 

2  55  30.59 

12.182 

16    0  34.3 

58.06! 

6 

2  55  31.22 

12.178 

16    0  37.3 

58.02 

6  23  57.9 

3    0  23.59 

12.228 

16  23  35.5 

57i>4 

7 

8    0  24.03 

12.224 

16  23  37.6 

57.00 

7  23  58.8 

8    5  17.70 

12.274 

16  46  11.9 

55.99 

8 

3    6  17.95 

12.270 

16  46  13.1 

55.95 

8  23  59.8 

3  10  12.92 

12.320 

17    8  29.7 

54.90 

9 

3  10  12.97 

12.316 

17    8  22.9 

54.86 

■ 

10 

3  15    9.12 

12.363 

17  30    6.3 

53.75 

10 

0    0.8 

3  15    9.27 

12.367 

17  30    7.0 

53.79 

11 

3  20    6.39 

12.410 

17  51  22.6 

52.60 

11 

0     1.8 

3  20    6.75 

12.414 

17  51  24.1 

52j64 

111 

3  25    4.70 

12.457 

18  12  11.1 

51.43 

12 

0    2.8 

3  25    5.37 

12.462 

18  12  13.5 

51.46 

13 

3  30    4.33 

12.504 

18  32  30.9 

50.22 

13 

0    3.9 
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I0.!)5!) 

0  33  1.5.6 

77.65 

27 

12  17  .TI.fM 

10.953 

1      1  526 

77.64 

27     1 

1  53.5 

12  17  51  61 

10.1)56 

1     4  l!).4 

77.66 

2^ 

12  21  f»6.77 

10.9.52 

1  32  r>5  ?) 

77.63 

28     ! 

1  53.9 

12  22  17.55 

10.955 

1  35  23.2 

77.6i 

21) 

12  26  19,62 

10.953 

2     3  .5-«.5 

77.5!) 

29     1 

i  54.3 

12  26  40.4S 

10.957 

2    6  26.3 

77.61 

3) 

12  :in  42.52 

I0.'!55 

2  34  5!M) 

77  52 

30     1 

[  54.7 

12  31     3.47 

10.959, 

2  37  28.2 

77.54 

31 

12  35    5.46 

♦10.!I59- 

3     5  59.2 

-77.42 

31     1 

1  55  2 

12  a5  26  50 

4-10.963 

-38  27.9 

-77.43 

354 


VENUS,  1877. 


Date. 
1877. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kipht 
Afice»6ion. 

DifllfCMT 

1  lumr. 

Apparent 
Declmatiou. 

Diff.for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Riillit 
Aacenaion. 

DifKfor 
lh.of 
Long. 

Appareiit 

DiAfor 
1  boar  of 

h    Tn     a 

8 

O          t           II 

It 

a 

h     m 

h    ni      8 

8 

O          #           f 

it 

Sept.  ] 

12  30  28.54 

+10.065 

-  3  36  55.0 

-77.20 

1 

1  55.6 

13  30  40.67+10.060 

-  3  30  24.9 

-77.30 

2 

12  43  51.70 

10.072 

4     7  40.1 

77.13 

2 

1  56.1 

12  44  13.02 

10.976 

4  10  18.4 

77.14 

3 

12  48  15.24 

10.082 

4  38  38.2 

76.05 

3 

1  56.5 

12  48  36.57 

10.087 

4  41     7.7 

7C.r* 

4 

12  52  38.03 

10.003 

5     0  22.5 

76.73 

4 

1  57.0 

12  53    0.37 

10.008 

5  11  n2J2 

76  7:1 

5 

12  57    2.00 

11.005 

5  40     1.3 

7640 

5 

1  57.4 

12  57  24.45 

1 1 .010 

5  42  31.1 

76.40 

6 

13     1  27  20 

1 1 .020 

6  10  33.0 

76.21 

6 

1   57.J5 

13     1  48.86 

1 1 .025 

6  13    3.7 

76.*il 

7 

13    5  51.86 

1 1 .036 

6  40  50.5 

75.01 

7 

1  58.4 

13    6  13.64 

11.041 

6  43  20.3 

7h*\\ 

8 

13  10  16.03 

1 1 .053 

7  11    17.5 

75.57 

8 

1  58.0 

13  10  38.83 

11.058 

7  13  47  2 

1     73J"»7 

9 

13  14  42.43 

1 1 .072 

7  41  27.0 

75.21 

9 

1   50.4 

13  15     4.46 

11.077 

7  43  56  6 

7525> 

JO 

13  10     8.40 

1 1 .002 

8  11  27.4 

74.81 

10 

I   5!).0 

13  19  30.56 

11.098 

8  13  56.H 

74. tt^) 

11 

13  23  34.88 

11.114 

8  41   18.0 

74.30 

11 

2    0.4 

13  23  57.17 

11.120 

8  43  47.2 

74  .:>^ 

la 

13  28     1.00 

11.137 

0  10  58.0 

73.03 

12 

2     0.0 

13  28  24,33 

11.143 

0  13  26.0 

7:«  fhf 

13 

13  32  20.50 

11.162 

0  40  26.7 

73.45 

13 

2     1.4 

13  32  52.08 

11.168 

9  42  55.3 

7:1.43 

14 

13  36  57.70 

11.188 

10    0  43.3 

72.03 

14 

2    2.0 

13  37  20.43 

11.105 

10  12  IIJS 

7!2i)l 

15 

13  41  26.53 

11.215 

10  38  47.1 

72.38 

15 

2    2.5 

13  41  49.42 

11.222 

10  41    14i^ 

72.36 

16 

13  45  56.04 

1 1 .244 

1 1     7  37.4 

71.80 

16 

2    3.1 

13  46  10.0!) 

11.251 

11   10    4.6 

7I.7H 

17 

13  50  26.25 

11.274 

II  36  13.4 

71.10 

17 

2    3.6 

13  50  40.47 

11.281 

11  38  40.0 

71.17 

18 

13  54  57.10 

11.306 

12    4  34.5 

70.55 

18 

2    4  2 

13  .55  20.58 

11.313 

12    7    0.5 

70-52 

10 

13  50  28.00 

1 1 .338 

12  32  30.8 

60.88 

10 

2    4.8 

13  f>0  52.47 

1 1  .:W6 

12  35    5.1 

6!>.H5 

20 

14     4     1.40 

1 1 .372 

13    0  28.7 

60.18 

20 

2    5.4 

14     4  25.15 

1 1  .two 

13    2  53.2 

60.15 

21 

14     8  34.71 

1 1 .406 

13  98    0.5 

68.46 

21 

2    6.0 

14     8  58.()5 

11.414 

13  30  24.2 

6H.42 

22 

14  13    8.88 

1 1 .442 

13  55  14.5 

67.70 

22 

2    6.6 

14  13  33.02 

1 1 .450 

13  .57  37.2 

67.66 

23 

14  17  43.02 

1 1 .470 

14  22    0.0 

(i6.01 

23 

2    7.2 

14   18    8.26 

1 1 .488 

14  24  31.6 

66-H7 

24 

14  22  10.87 

11.517 

14  48  45.0 

66.00 

24 

2    7.0 

14  22  44.42 

1 1 .526 

14  51     6.6 

66.04 

25 

14  26  56.75 

1 1 .556 

15  15     1.0 

65.24 

25 

2    8.5 

14  27  21.51 

11.565 

15  17  21.5 

65.19 

26 

14  31  34.58 

11.506 

15  40  57.2 

64.36 

26 

2    9.2 

14  31  50.56 

11.605 

15  43  15.7 

64.31 

27 

1 

14  36  13.38 

1 1 .637 

16    6  31.0 

6,*,.45 

27 

2    9.0 

14  36  38.58 

1  \  .647 

16    8  48.3 

6:1.40 

28 

14  40  03.10 

1 1 .670 

16  31  42.6 

62.51 

28 

2  10.6 

14  41   18.62 

1 1 .68!i 

16  33  58.6 

6V.4.'» 

21) 

14  45  M.0\ 

1 1 .722 

16  56  31.4 

61.55 

29 

2  11.3 

14  45  5!).68 

1 1 .732 

16  58  46.0 

61.40 

30 

14  50  15.87 

11.766 

17  20  566 

60.55 

30 

2  12.1 

14  50  41.78 

1 1 .776 

17  23    9.8 

60.40 

Oct.    1 

14  54  58.77 

11.810 

17  44  57.4 

50.52 

1 

2  12.0 

14  55  24.03 

1 1 .820 

17  47    9.1 

i!).45 

2 

14  50  42.73 

11.854 

18    8  33.1 

58.45 

2 

2  13.7 

15    0    0.14 

11.865 

18  10  4.3.2 

w.a-- 

3 

15    4  27.76 

1 1 .800 

18  31  43.0 

57.:}6 

3 

2  14.5 

15     4  54.43 

11.010 

18  33  51.4 

27.:iO 

4 

15    0  13.87 

1 1 .044 

18  54  26.2 

56.23 

4 

2  15.3 

15     0  40.81 

1 1 .055 

18  r'6  32.0 

56.16 

5 

15  14     1.05 

1 1 .088 

10  16  42.2 

55.08 

2  16.1 

15  14  28.26 

11.009 

10  18  47.1 

55.4H) 

6 

15  18  40.31 

12.033 

10  38  30.1 

53.00 

6 

2  17.0 

15  10  16.70 

12.045 

10  40  33.1 

53.H9 

7 

15  23  38.64 

12.078 

10  50  40.4 

52.60 

7 

2  17.0 

15  'Zi    6.40 

12.0!M) 

20     1  50.4 

.vi.eo 

8 

15  28  20.05 

12.122 

20  20  30.1 

51.45 

8 

2  18.8 

15  28  57.00 

12.134 

20  22  38.0 

.M.36 

I) 

15  33  20.51 

12.166 

20  40  58.7 

50.18 

0 

2  10.7 

15  33  48.84 

12.178 

80  42  5.'>.4 

50.0t< 

(0 

15  38  13.02 

12.200 

21     0  47.4 

48.88 

10 

2  20.7 

15  38  41.64 

12.221 

21     2  41.H 

4><-7-< 

11 

15  43    6.55 

12.252 

21  20    4.6 

47.55 

11 

2  21.6 

15  43  35.46 

12.964 

21  21  56.6 

47.45 

12 

15  48     MO 

12.203 

21   38  40.3 

46.10 

12 

2  22.6 

15  48  30.31 

12.:M)6 

21  40  :«.8 

46  fH 

13 

15  52  5663 

12.334 

21  57     1.1 

44.80 

13 

2  2:^0 

15  53  2(114 

12..M7 

21  58  48.0 

44.6!) 

14 

15  57  53.13 

12.373 

22  14  30.4 

43.30 

14 

2  24.6 

15  58  22.!)4 

I2.3c?e 

22  16  23.7 

432- 

15 

16    2  50.56 

12.412 

22  31  43.6 

4 1 .05 

15 

2  25.6 

16    3  20.67 

12.425 

22  33  25.2 

4I.^3 

16 

16    7  48.01 

12.450 

22  48  12.8 

40.40 

16 

2  26.7 

16     8  1!1.33 

12.463 

22  40  51.G 

40.37 

17 

16  12  48.14 

12486 

23    4     6.6 

39.00 

17 

2  27.7 

16  13  18.87 

12.4!»9 

2:^    5  42,4 

38.«7 

18 

16  17  48.22 

12.520 

23  10  24.6 

37.40 

18 

2  28.8 

16  18  n).26 

12.5  3 

23  20  57.4 

37.36 

10 

16  22  40  10 

12  553 

23  34     5.0 

35.05 

10 

2  2!>.«^ 

16  23  fJO.45 

12.566 

23  35  a5.5 

:•.">  '^I 

20 

16  27  50.75 

12.584 

23  48  10.2 

34.40 

20 

2  30.0 

16  28  22.41 

12.507 

23  40  36.5 

:i4.26 

21 

16  32  53.13 

12  613 

24     1  '^M 

32.82 

21 

2  32.0 

16  33  25.10 

12.626 

24     2  5?K7 

:«.6- 

22 

16  37  56.10 

12.641 

24  14  25.4 

31.23 

22 

2  33.1 

16  38  28.46 

12.654 

24  15  44.9 

31  Op 

23 

16  42  50.80 

12.667 

24  i?6  :«).4 

20.61 

23 

2  34.2 

16  43  32.46 

12.67!) 

24  27  51.3 

2!(46 

24 

16  48    4.10 

12.601 

24  'M    6.4 

27.07 

24 

2  Ii5.4 

16  48  3r.06 

12.703 

24  30  18.6 

87.81 

25 

16  53    0.03 

12.713 

24  48  58.0 

26.32 

25 

2  36.5 

16  53  42.20 

12.725 

24  50    6.4 

8616 

26 

16  58  14.30 

12.733 

24  50    0.7 

24.65 

26 

2  37.7 

16  58  47.85 

12.745 

25    0  14.:i 
25    9  41.7 

24.4-' 

27 

17    3  20.18 

12.750 

25     8  41.1 

12.07 

27 

2  38.8 

17    3  ^3.93 

12.762 

28>0 

28    17    8  26.:K) 

12.765 

25  17  31.0 

21 .27 

28 

2  40.0 

17    9    0.40 

12.777 

25  18  28.4 
25  26  34.3 

21  10 

2<) 

17  13  r2  86 

12.777 

25  25  42.0 

10.56 

20 

2  41.1 

17  14     .M8 

12.788 

I9.3r» 

30    17  18  30.0- 

12.787 

25  33  10.! » 

17.83 

30 

2  42.3 

17  19  14.22 

I2.7!>8 

25  33  58.h 

»7.65 

31  !  17  23  46.60 

12.704 

25  30  58.3 

16.10 

31 

2  43  4 

17  24  21.46 

12.805 

25  40  41. H 

l.'vOl 

32117  28  53.70 

♦12.708 

-25  46    3.0 

-14.36 

32 

2  44.6  17  20  28.82 

+12.808 

-23  46  A\IS^ 

-14.17 

VENUS,  1877. 
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D*t^. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  mSRIDIAN  TRANSIT. 

lSt7. 

Appwent 

Rlfht 
Aiicenaion. 

Diff.for 
thoar. 

Apparent 
Declioatioo. 

DMT.  for 
1  boor. 

Mran  Time 
of  Traniiit. 

Apparent 

Right 
AficeDsioii. 

Did:  for 
Ih.nf 
Long. 

Apimrent 
Declination. 

I>lff.for 

I boorof 

Long. 

ft 

'     h    ro      B 

0 

0       i      c 

II 

d     h     ra 

h    m      a 

A 

0     '      f 

Nov.  1  •  17  28  53.70 

+12.708 

-25  46    3.0 

-14.:«) 

1     2  44.6 

17  20  28.82 

♦12.808 

-25  46  42.0 

-14.17 

2 

17  34     0.87 

I2.70f) 

25  51  27.5 

1261 

2    2  45.8 

17  -34  :}6.24 

12.800 

25  52    2.0 

12.42 

3 

17  30     8.03 

12.707 

^  56    0.0 

10.85 

3    2  47.0 

17  30  4365 

12.807 

25  56  38.9 

10.65 

4 

17  44  15.10 

12,792 

26    0    8.2 

9.08 

4     2  48.2 

17  44  50,i)6 

12.801 

26    0  33.4 

8.88 

r> 

17  49  22.01 

12.784 

26    3  25.1 

7.32 

5    2  49.4 

17  40  58.10 

12.703 

26    3  45.5 

7.12 

6 

17  54  28.60 

12.772 

26    5  5«).6 

5.55 

6    2  50.6 

17  55    5.00 

12.780 

26    6  15.1 

5.34 

7 

17  50  X>.04 

12.757 

26    7  51.5 

3.78 

7    2  51.7 

18    0  11.55 

12.765 

26    8    2.0 

3..57 

^  j  IH     4  40.98 

12.7:58 

26    0     1.0 

2.01 

8    2  52.0 

18    5  17.67 

12.745 

26    0    6.5 

1.80 

0 

18    0  46.43 

12.716 

26    0  28.0 

-  0.24 

0    2  54.0 

18  10  23.20 

12.723 

26    0  28.4 

-  0.02 

10 

18  14  51.30 

12.600 

26    9  12.7 

+  1.52 

10    2  55.1 

18  15  28.32 

12.696 

26    0    7.0  +  1.74  ; 

11 

18  10  55.51 

12.660 

26    8  15.0 

3.28 

1 1     2  56.2 

18  20  32.68 

12.666 

26    8     5.0       3.,50  ■ 

12 

18  24  58.07 

12.627 

26    6  :i5.2 

5.03 

12    2  57.3 

18  25  36.28 

12.6.32 

26    6  20.0 

5.25  1 

13 

18  30     1.60 

12.501 

26    4  13.5 

6.78 

13    2  58.4 

18  30  30.03 

12.506 

26    3  5:^.0 

1 

7.00 

14 

18  35    3.31 

12.551 

26     1   10.1 

8.52 

14     2  59.5 

18  35  40.85 

12.555 

26    0  44.3 

8.73 

15 

18  40    4.00 

12.508 

25  57  25.2 

10.23 

15    3    0.6 

18  40  41.6;i 

12.51 1 

25  56  54.1 

10.45  , 

16 

18  45    3.60 

12.461 

25  52  5!».3 

.  11.03 

16    3     1.7 

18  45  41.31 

12.463 

25  52    2.0 

12.15  !| 

17 

18  50    2.05 

12.411 

25  47  5!?.6 

13.62 

17    3    2.7 

18  50  30.82 

12.413 

25  47  10.8      13.84  i 

IH    »8  54  50.25 

12.a57 

25  42    5.4 

15.30 

18    3    3.7 

18  55  37.07 

12.358 

25  41    18.3!     15.5*2 

1J» 

18  50  55.11 

12.20i) 

25  35  38.2 

16.96 

19    3    4.7 

19    0  32.<)6 

12.300 

25  M  45.7I     17.18 

20 

19    4  40.58 

12.230 

25  28  31.4 

18.61 

20    3    6.7 

19    5  27.45 

12.230 

25  27  33.6 

18.83 

21 

10    0  42.57 

12.176 

25  20  45.3 

20.23 

21     3    6.6 

10  10  20.44 

12.175 

25  10  42.1 

20.45 

22 

10  14  34.01 

12.110 

25  12  20.6 

21.83 

22    3    7.5 

10  15  11.86 

12.108 

25  11   12.1 

22.05 

•-43 

10  10  23.83 

12.041 

25    3  17.6 

23.41 

23    3    8.4 

10  20     1.64 

12.038 

25    2    3.fl     2:?.63 

24 

10  24  11.08 

11.070 

24  53  36.0 

24.07 

24     3    9.3 

10  24  40.73 

11.967 

24  52  17.8,     25.10  | 

•^ 

10  28  58.37 

ii.a% 

24  43  10.1 

26.51 

25    3  10.1 

19  29  36.04 

1 1 .892 

24  41  54.8,    26.72 

26    10  33  42.05 

11.810 

24  32  24.7 

28.02 

26    3  10.9 

19  34  20.53 

11.815 

24  30  55.2'     28.23 

27  1 19  38  25.65 

1 1 .730 

24  20  54.3 

29.51 

27    3  11.6 

19  39    3.13 

11.734 

24  10  19.7     2*1.72 

2H|t0  43    6.41 

11.657 

24     8  48.5 

30.97 

28    3  12.4 

10  43  43.77 

11.651 

24     7    8.0     31.18 

20:10  47  45.17 

1 1 .572 

23  56    8.0 

32.41 

29    3  13.1 

10  48  22.39 

11.566 

23  54  23.4     :^i.61 

30 

10  52  21.86 

.11.485 

23  42  53.4 

:i3.8l 

30    3  13.8 

19  52  58  92 

1 1 .478 

23  41     3.0;     34.01  1 

Dec.  1 

10  56  56.41 

1 1 .305 

23  29    5.5 

35.19 

1     3  14.4 

19  57  33.30 

11.387 

23  27  11.2  '35.30' 

2 

20     1  28.78 

1 1 .309 

23  14  45.0 

36.53 

2    3  15.0 

20    2    5.48 

11204 

2:1  12  46.0     36.72 

3 

20    5  58.01 

11.207 

22  50  52.5 

37.84 

3    3  15.5 

20    6  35.41 

11.108 

22  57  48  8;     38.03  . 

4 

20  10  26.72 

11.110 

22  44  28.8 

39.12 

4     3  16.0 

20  11     3.00 

11.100 

22  42  20.7     30.30  ' 

5 

20  14  52.17 

11.010 

22  28  34.7 

40.37 

5    3  16.5 

20  15  28.21 

10.999 

22  2S  22.2     40.55 

6 

20  10  15.20 

10.008 

22  12  11.1 

41.59 

6    3  16.9 

20  VJ  50.98 

10.806 

22    0  54.4 

41.77 

7 

20  23  35.73 

10.803 

21  65  18.8 

42.77 

7    3  17.3 

20  24  11.23 

10.7tM 

21  52  57.0 

42.04 

8 

20  27  53.71 

10.605 

21  37  58.6 

43.01 

8    3  17.7 

20  28  28.02 

10.682 

21  35  3:1.7     44.07 

9 

20  32    0.07 

10.585 

21  20  11.5 

45.01 

9    3  18.0 

20  32  43.07 

10.571 

21   17  42.7,    45.16 

10 

20  36  21.75 

10.472 

21     1  58.3 

46.08 

10    3  18.3 

20  36  56.32 

10.458 

20  50  25.^;    46.23 

11 

20  40  31.60 

10.357 

20  43  20.0 

47.11 

11     3  18.5 

20  41     5.92 

10.342 

20  40  44.0'    47.25 

12 

20  44  38.84 

I0.23<> 

20  24  17.4 

48.10 

12    3  18.7 

20  45  12.71 

10.223 

20  21  :W.0     48.24 

13   20  48  43.13 

10.110 

20    4  51.6 

49.05 

13    3  18.8 

20  49  16.&i 

10.102 

20    2    8.0.     40.18 

14   20  52  44.50 

0.006 

10  45    3.4 

49.06 

14     3  18.9 

20  53  17.50 

0.070 

19  42  17.6>    50.r)8 

15  20  56  42.90 

0.871 

19  24  53.9 

50.83 

15    3  18.0 

20  57  15.58 

9.8.53 

19  22    6.2 

50.94 

16  21     0  38.27 

0.743 

10    4  24.0 

51.G6 

16    3  18.0 

21     1  10.52 

o.r^*» 

19     1  32.6 

51.77 

17   21     4  30.53 

9.613 

18  43  34.7 

52.44 

17    3  18.8 

21     5    2.34 

0..5?>4 

18  40  40.7     52.54  ■ 

18   21     8  19.64 

0.480 

18  22  27.0 

53.10 

18    3  18.7 

21     8  50.0t» 

0.460 

18  10  30.7     53.28 

10   21   12    5.55 

9.345 

18     1     1.7 

53.!>0 

10    3  18.5 

21   12  36.43 

9.325 

17  68    3.2 

53  !W 

20   21  15  48.10 

9508 

17  39  10.0 

54.57 

20    3  18.3 

21   16  18.58 

9.187 

17  36  19.4 

54.64 

21    21   1!»  27.50 

0.068 

17  17  22.6 

55.20 

21     3  18.0 

21   10  57.37 

0.046 

17  14  20.4 

55.27 

22   21  2:1     3.43 

8.026 

16  55  10.8 

55.78 

22    3  17.6 

21  23  32,HI, 

8.004 

16  .52    7.0 

55.84 

23   21  26  35.!)2 

8.781 

16  32  456 

56.32 

23    3  17ii 

21  27    4.75 

8.75^ 

16  2!)  40.4 

56.37 

24   21  30    4.fK) 

8.6:)3 

16  10    8.0 

56.81 

24     3  16.7 

21  30  33.18 

8.600 

16    7     1.6 

5685 

25   21  33  30.30 

8.482 

15  47  18.0 

57.27 

25    3  162 

21  a3  58.01 

8.458 

15  44   11.5     57.:«) 

26   21  36  52.06 

8.:i29 

15  24  19.4 

57.68 

26    3  15.6 

21  37  19.17 

8.304 

15  21   11. 2j     57.70 

27   21  40  10.10 

&.173 

15     1    10.5 

58.05 

27    3  15.0 

21  40  36.63 

8.147 

14  58     I.S     5H.06 

2H   21  43  24.35 

8.014 

14  37  53.4 

58.37 

28    3  14.3  21  43  50  27 

7.087 

14  34  44  4      58.38 

211   21  46  34.72 

7.851 

14  14  2<M) 

58.65 

29    3  13.^21  46  59  00 

7.821 

11   11    lOV     58.(>> 

:vt  21  40  41.13 

7.6^4 

13  50  58  5 

58.88 

30    3  12.6121  50    5.7.-1 

7.656 

13  47  40.4 

58.86 

31    21  52  43.49 

7.513 

13  27  23.2 

50.06 

31  3  11.7121  53    7.46 

32  3  10.7  21  56    490 

7.485 

13  24  14.5 

59.03 

32   21  55  41.71 

+  7.338 

-13    3  44.1 

459.19 

f  7.300 

-13    0  36.0 

459.15 

^^                     ^™-  -^ 

~^        "^"^^                   ~     ^~               ~                   — 

-. -^ : 1 
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Date. 
1877. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Jlight 
Ascension. 

Vlff.  for ! 

1  bonr.  1 

1 

Apparent 
Declination. 

Diff.for 
1  hotir. 

Mean  Time 
of  Transit. 

Apparent 

RiRht 
Ascension. 

Diff.for 
lh.of 
Long. 

ApporaDt   !?u£Il 

0           i           f9      \                ft 

h    in     8 

8           1 

O         /         /« 

// 

d      h     m  1     h    m      s 

1      s 

Jan.  0 

15  14  32.80 

46.563 

-17  23  48.3 

-26.96 

0  20  31.6  15  16  47.64 

46.569 

-17  32  58.9  -2667 

1 

15  17  10.49 

6.578 

17  34  31.4 

26.64 

1  20  30.3,  15  19  25.49 

6.584 

17  43  34.9     26.:i4 

2 

15  19  48.52 

6.592 

17  45    6.9 

26.32 

2  20  29.0  15  22    3.66 

6.598 

17  54     3.3     26.<>2 

3 

15  22  26.89 

6.606 

17  55  34.8 

26.00 

3  20  27.7  15  24  42.18 

6.612 

18    4  23.9     SB.70 

4 

15  25    5.61 

6.620, 

18    5  54.9 

25.67 

4  20  26.4  15  27  21.05 

6.626 

18  14  36.8     ^V:i7 

5 

15  27  44.G6 

6.634. 

18  16    7.1 

25.34 

5  20  25.1  15  30    0.25 

6.640 

18  24  41.7'    a-..04 

6 

15  30  24.05 

6.649' 

18  26  11.3 

25.01 

6  20  23.8  15  32  39.78 

6.654 

18  34  38.5     24.6r) 

7 

15  33    3.78 

6.663 

18  36    7.4 

24.67 

7  20  22.5  15  35  19.66 

6.669 

18  44  27.1     24.3.'> 

8 

15  35  43.85 

6.676 

18  45  55.3 

24.32 

8  20  21.3  15  37  59.87 

6.683 

18  54    7.3     24.0.» 

J) 

15  38  24.25 

6.689. 

\8  55  34.8 

23.97 

9  20  20.0  15  40  40.41 

6.6% 

19    3  3!>.2     2:1 6:> 

10 

15  41     4.98 

6.703 

19    5    5.9 

23.62 

10  20  18.7  15  43  21.28 

1 

6.709 

■ 

19  13    2.7    Z\:>^ 

U 

15  43  46.04 

6.717 

19  14  2e^.6 

23.26111  20  17.5' 15  46    2.47 

6.723 

19  22  17.5     22-94 

12 

15  46  27.42 

6.730 

19  23  42.6 

22.90 

12  20  16.2  15  48  43.97 

6.736 

19  31  23.6.     22J>7 

13 

15  49    9.11 

6.743 

19  32  47.9 

22.54 

13  20  15.0,  15  51  25.79 

6.749 

19  40  21.0'    22^21 

14 

15  51  51.12 

6.756 

19  41  44.3 

22.17 

14  20  13.7  15  54    7.91 

6.761 

19  49    9.7     21.84 

15 

15  54  33.42 

6.769, 

19  50  32.0 

21 .80 

15  20  12.5  15  56  50.33 

6.774 

19  57  49.3     21.46 

16 

15  57  16.03 

6.782 

19  59  10.6 

21 .42 

16  20  11.3  15  59  33.04 

6.786 

20    6  19.8     21.08 

17 

15  59  58.93 

6.794 

20    7  40.1 

21.04 

17  20  lO.i;  16    2  16.06 

6.799 

20  14  41.3;     20.70 

18 

16    2  42.13 

6.806 

20  16    0.6 

20.65 

18  20    8.9  16    4  59.:)6 

6.811 

20  22  53.7,     20.32 

19 

16    5  25.62 

6.818 

20  24  11.9 

20.27 

19  20    7.6  16    7  42.% 

6.822 

20  30  56.7,     in.<l3 

20 

^6    8    9.40 

6.829 

20  32  13.8 

19.88 

20  20    6.4  16  10  26.84 

1 

6.834 

20  38  50.3      19.54 

21 

16  10  53.47 

6.841 

20  40    6.3 

19.49 

21  20    5.2  16  13  11.01 

6.846 

20  46  34.7     1!M5 

22 

16  13  37.82 

6.854 

20  47  49.4 

19.10 

22  20    4.0  16  15  55.46 

6.858 

20  54     9.4      I8.7.'> 

23 

16  16  22.46 

6.866 

20  55  23.0 

18.70 

23  20    2.8  16  18  40.19 

6869 

21     1  34.7      18.35 

24 

16  1!>    7.37 

6.877 

21     2  47.1 

18.29 

24  20     1.6  16  21  25.19 

6.881 

21     8  50.3     17-05 

25 

16  21  52.55 

6.889 

21   10     1.5 

17.90 

25  20    0.5  16  24  10  46 

6.892 

21  15  56.3     17.55 

26 

16  24  38.01 

6.900. 

21   17    6.2 

17.49 

26  19  59.3i  16  26  56.00 

6.903 

21  22  52.6     17.14 

27 

16  27  23.73 

6.91  r 

21  24     1.2 

17.08 

27  19  58.1  16  29  41.81 

6.915 

21  29  39.1'     16.73 

28 

16  30    9.72 

6.922 

^^1  30  46.4 

16.68 

28  19  56.9  16  32  27.89 

6.926 

21  %  15.7     \fi:xi 

29 

16  32  55.98 

6.933 

21  37  21.6 

16.26 

29  19  55.8  16  35  14.23 

6.936 

21  42  42.3      15.90 

30 

16  35  42.50 

6.943 

21  43  46.9 

15.84 

30  19  54.6  16  38    0.83 

6.946 

21  48  59.0      ].x40 

31 

16  38  29.27 

6.954 

1 

21  50    2.2 

15.43 

31   19  53.4  16  40  47.68 

1 

6.956 

21  55    5.6     15.07 

Feb.  1 

16  41   16.30 

6.964 

21  56    7.4 

15.01 

1   19  52.3  16  43  34.77 

6.967 

22     1     2.1      14.64 

2 

16  44    3.57 

6.974 

22    2    2.4 

14.58 

2  19  51.1,  16  46  22.10 

6.977 

22    6  48.4      14.22 

3 

16  46  51.08 

6.984 

22    7  47.2 

14.15 

3  19  50.0  16  49    9.67 

6.986 

22  12  24.4      |3.7!f 

4 

16  49  38.81 

6.993, 

22  13  21.7 

13.72 

4  19  48.8  16  51  57.46 

6.995 

22  17  50Ja     13.35 

5 

16  52  26.77 

7.003 

22  18  45.9 

13.29 

5  19  47.7  16  54  45.46 

7.004 

22  23    5.5      12ii2 

j 

6 

16  55  14.94 

7.012 

22  23  59.6 

12.86 

6  19  46.6  16  57  : 3.67 

7.013 

22  28  10.5      12.4^ 

7 

16  58    3.32 

7.020. 

22  29    3.0 

12.42 

7  19  45.4  17    0  22.08 

7.021 

22  33    4.!1      12.04 

8 

17    0  51.89 

7.027 

22  33  55.8 

1 1 .98 

8  19  44.3  17     3  10.67 

7.028 

22  37  48.6     1 1  &) 

9 

17    3  40.64 

7.035 

22  38  38.0 

11.54 

9  19  43.2  17    5  59.43 

7.035 

22  42  218      11.16 

10 

17    6  2<).56 

7.042 

22  43    9.5 

11.09 

10  19  42.1  17    8  48.:i6 

7.042 

22  46  44.4      10.72 

11 

17    9  18.65 

7.049 

22  47  30.3 

10.64 

1 
11    19  40.9.  17  11  37.44 

7.048 

22  50  56.3      10j2t! 

12 

17  12    7.89 

7.055 

22  51  40.5 

10.20 

12  19  39.8,  17  14  26.66 

7.0.">4 

22  54  57.5       9X1 

13 

17  14  57.27 

7.061 

22  55  40.0 
22  59  28.8 

9.75 

13  19  38.7  17  17  16.02 

7.059 

22  58  48.1       9.3dl 

14 

17  17  4678 

7.065' 

9.31 

14   19  37.6  17  20    5.51 

7.064 

23    2  27.9       8.93 

15 

17  20  36.42 

7.070 

23    3    6.8 

8.86 

15  19  36.5  17  22  55.11 

7.068 

23    5  56.9,       8.4^ 

16 

17  23  26.18 

7.075 

23    6  34.0 

8.40 

16  19  35.4  17  25  44.82 

7.073 

23    9  15.0       8.03 

17 

17  26  16.04 

7.079 

23    9  50.3 

7.95 

17  19  34.3  17  28  34.63 

7.077 

23  12  22.3       7,V 

18 

17  211    6.00 

7  083 

23  12  55.7 

7.50 

18  19  33.2  17  31  24.53 

7.081 

23  15  18.9   *   7.13 

19 

17  31  56.05 

7.087 

2:)  15  50.4 

7  05 

19  19  32.1117  34  14.52 

7.084 

23  18  4.6     ee-* 

20 

17  34  46.19 

7.090 

23  18  34i2 

6.60 

20  19  30.9,  17  37    4.58 

1 

7.087 

23  20  3SK4.      6.22 

21 

17  37  36.40 

7.093 

23  21     7.1 

6.14 

21   19  29.8  17  39  54.72 

7.000 

23  23    3.4       5  77 

22 

17  40  26.6!) 

7.096 

23  23  29.2 

5.69 

22  19  28.7  17  42  44.93 

7.093 

23  25  16-5       5.3'i 

23 

17  43  17.04 

7.098 

23  25  40.4 

5.24 

2:<  19  27.6,  17  45  35.21 

7.096 

23  27  l8J*i      4.^7 

24 

17  46    7.45 

7.101 

23  27  40.8 

4.79 

24  19  26.5  17  48  25.54 

7.098 

23  29  10.3       4.41 

25 

17  48  57.91 

7.103 

1 

23  2J)  30.2 

4.34 

25  19  25.4 

17  51   15.91 

7.099 

23  30  50.9.      3.!Hi 

26 

17  51  48.43 

7.105 

23  31     8.8 

3.88 

26  19  24.3 

17  54     6.32 

7.101 

23  32  20.6       3.50 

27 

17  54  38.98 

7.107 

2:J  32  36.5 

3.42 

27  19  23.2  17  56  56.77 

7.102 

23  33  39.3      3.04 

28 

17  57  2<).57 

7.ioa 

23  33  53.2 

2.97 

28  19  22.1 

17  59  47.25 

7.104 

23  34  47.  r      2.50 

29 

18    0  20.18 

+7.109'- 

i 

-23  34  59.0 

-  2.51 

29  19  21.0 

18    2  37.75 

+7.104 

-23  35  44.0  -  2.14 
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Date. 

FOR  WASHDfOTOK  HXAK  VOOK. 

FOR  KBRIBIAH  TRANSIT. 

mrx. 

Aacenaion. 

1 

DUKfor 
Ihour. 

Apnareot 
Daolination. 

Diff-for 
Ibonr. 

Mean  Time 
ofTrancit. 

Appanot 

filght 
AaoenaioD. 

Dlfllfor 
lh.of 

Appareot 
Decliiiation. 

Biff,  for 
Ibonr of 
Long.  1 

h    m     •     1 

B 

0     1     II 

It 

d     b    m 

h    m     a 

8 

Oil* 

II 

Mar.  ] 

18    0  20.18 

+7.109-23  34  59.0 

-  2.51 

1   19  21.0 

18    2  37.75 

+7.104 

-23  35  44.0 

-  2.14' 

2 

18    3  10.80, 

7.109!  23  35  53.9 

2.06 

2  19  19.9 

18    5  28i24 

7.103 

23  36  30.1 

1.69 

3 

18    6    1.42 

7.109  23  36  37.8 

1.61 

3  19  18.8 

18    8  18.72 

7.103 

23  37    5.2 

li23 

4 

18    8  52.03 

7.1081  23  37  10.8 

1.16 

4  19  17.7 

18  11     9.19 

7.102 

23  37  29.5 

0.78 

5 

18  11  42.63 

7.107  23  37  33.0 

0.70 

5  19  16.6 

18  13  59.63 

7.101 

23  37  42.9 

-  0.34 

6 

18  14  1X3A0 

7.106  23  37  44.3 

-  0.25 

6  19  15.5 

18  16  50.03 

7.099 

23  37  45.5 

+  0.12 

7 

18  17  23.72 

7.104   23  37  44.8 

+  Oi20 

7  19  14.4 

18  19  40.38 

7.(m 

23  37  37.3 

0.57 

8 

18  20  UAH 

7.102'  23  37  34.5 

0.65 

8  19  13.3 

18  22  30.67 

7.093 

23  37  18.3 

1.01: 

9 

18  23    4.58, 

7.099'  23  37  13.4 

MO 

9  19  12.2 

18  25  20.88 

7.090 

23  36  48.7 

1.46 

10 

18  25  54.89 

7.004  23  36  41.6 

1.55 

10  19  11.1 

18  28  10.98 

7.086 

23  36    8.3 

1.90 

11 

18  28  45.11 

7.089 

23  35  59.0' 

1.99 

11  19  10.0 

18  31     0.97 

7.081 

23  35  17.3 

2.34 

12 

18  31  35.21 

7.085'  2:1  35    5.8 

2.44 

12  19    8.9 

18  33  50.85 

7.075 

23  :i4  15.7 

2.79 

13 

18  34  25.20 

7.079;  23  34    2.0 

2.8H 

13  19    7.8 

18  36  40.60 

7.070 

23  33    3.5 

3J23 

14 

18  37  15.05 

7.074 

23  32  47.6 

3.32 

14  19    6.7 

18  39  30.22 

7.064 

23  31  40.8 

3.67 

15 

18  40    4.77 

7.068 

23  31  226 

3.76 

15  19    5.6 

18  42  19.68 

7.058 

23  30    7.6 

4.10 

16 

18  42  54.33 

7.062  23  29  47.3 

4.19 

16  19    4.5 

18  45    8.97 

7,051 

23  28  24.1 

4.52 

17 

18  45  43.72 

7.054   23  28     1.6 

4.61 

17  19    3.3 

18  47  58.08 

7.043 

23  26  30.3 

4.95 

\6 

18  48  32.92 

7.046  23  26    5.6 

5.04 

18  19    UM 

18  50  47.00 

7.035 

23  24  26.3 

5.38 

19 

18  51  21.94 

7.03H  23  23  59.4 

5.47 

19  19     1.1 

18  53  35.73 

7.026 

23  22  12.1 

5.80 

20 

18  54  10.76 

7.030 

23  21  42.9 

5.89 

20  19    0.0 

18  56  24.26 

7.018 

23  19  47.8 

63»* 

21 

18  56  59.38 

7.022 

23  19  16.4 

631 

21  18  58.8 

18  59  12.58 

7.009 

23  17  13.4 

6.64 

22 

18  50  47.79 

7.013 

23  16  39.8 

6.73 

22  18  57.7 

19    2    0.70 

7.000 

23  14  29.1 

7.05 

23 

19    2  36.00 

7.004 

23  13  53.3 

7.14 

23  18  56JS 

19    4  48.60 

6.991 

23  11  34.9 

7.46 

24 

19    5  23.9J) 

6.995 

2:)  10  56.9 

7.56 

24  18  55  4 

19    7  36.28 

6.982 

23    8  30.8 

7.88 

25 

19    8  11.76 

6.985 

23    7  50J> 

7.97 

25  18  54.3 

19  10  23.74 

6.972 

23    5  16.8 

8.28 

26 

19  10  59.29 

6.975 

23    4  34.3 

8.37 

26  18  53.1 

19  13  10.<)6 

6.962 
6.fcl 

23    1  53i2 

8.68 

27 

19  13  46.59 

6965 

23     1     8.5 

8.78 

27  18  51.9 

19  15  57.93 

22  58  20.0 

9.09 

28 

19  16  33.64 

6.954 

22  57  33.0 

D.i« 

28  18  50.8 

19  18  44.64 

6.940 

22  54  37.2 

9.48 

29 

19  19  20  43 

6.944 

22  53  47.9 

9.57 

29  18  49.6 

19  21  31.10 

6.930 

22  50  44.8 

9.88 

30 

19  22    6.96 

6.!)34 

22  49  53.4 

9.97 

30  18  48.5 

19  24  17.29 

6.919 

22  46  43.0 

1057 

31 

19  24  53.23 

6.923 

22  45  49.4 

10.36 

31   18  47.3 

19  27    3.20 

6.907 

22  42  32.0 

10.64 

Apr.  1 

19  27  39.21 

6.910 

22  41  36.2 

10.74 

1   18  46.1 

19  29  48.82 

6.894 

22  38  11.8 

11.03 

2 

19  30  24.90 

6.898 

22  37  13.8 

11.12 

2  18  44.9 

19  32  34.14 

6.882 

22  33  42.5 

11.41 

3 

19  33  10.29 

6.885 

22  :)2  42.3 

11.50 

3  18  43.7 

19  35  19.15 

6.869 

22  29    4.2 

11.78 

4 

19  35  55.36 

6.871 

J2  28     1.8 

11.87 

4  18  42.5 

19  3d    3.84 

6.855 

22  24  17.0 

12.15 

5 

19  38  40.11 

6.857 

22  23  12.5 

12.24 

5  18  41.3 

19  40  48.20 

6.841 

22  19  21.1 

12.51 

6 

19  41  24.52 

6.843 

22  18  14.3 

12.60 

6  18  40.1 

19  43  32.20 

6.825 

22  14  16.6 

12.87 

7 

19  44     8.58 

6.828 

22  13    7.6 

12.96 

7  18  38.9 

19  46  15.83 

6.810 

22    9    3.6 

13.22, 

8 

19  46  52.28 

6.812 

22    7  52.4 

13.31 

8  18  37.7 

19  48  59.08 

6.7!)4 

22    3  42.1 

13.56. 

9 

19  49  35.59 

6.7J)6 

22    2  28.9 

13.6,- 

9  18  36.5 

13  51  41.94 

6.778 

21  58  12.4 

13.90 

10 

19  52  18.50 

6.780 

21  56  57.1 

13.90 

to  18  35.2 

19  54  24.40 

6.761 

21  52  34.7 

14iS4l 

1 

11 

19  55     1.01 

6.763 

21  51   17.3 

14.33 

11   18  34.0 

19  57    6.45 

6.744 

21  46  48.9 

14.57' 

12 

19  57  43.11 

6.745 

21  45  29.4 

14.66 

12  18  32.8 

19  59  48.09 

6.726 

21  40  55.3 

um 

13 

20    0  24.79 

6.727 

21  39  33.7 

14.98 

13  18  31.5 

20    2  29.30 

6.708 

21  34  54.0 

15.21 , 

14 

20    3    6.04 

6.709 

21  33  30.4 

15.30 

14  18  30.2 

20    5  10.07 

6.689 

21  28  45.1 

15.53 

15 

20    5  46.85 

6.691 

21  27  19.5 

15.61 

15  18  29.0 

20    7  50.40 

6.671 

21  22  28.8 

15.83 

16 !  20    8  27.22 

6.672 

21  21     1.2 

15.91 

16  18  27.7 

20  10  30.28 

6.652 

21   16    5.2 

16.13! 

17  20  11     7.14 

6.653 

21   14  35.6 

16.21 

17  18  26.4 

20  13    9.69 

6.6:)3 

21     9  34.6 

16.42 

|H  20  13  46.58 

6.633 

21     8    3.0 

16.51 

18  18  25.1 

20  15  48.64 

6.613 

21     2  57.0 

1671 1 

19  20  16  25.57 

6.614 

21     1  23.4 

16.80 

19  18  23.H 

20  18  27.12 

6.593 

20  56  12.5 

16.99 

20,20  19    4.07 

6.594 

20  54  37.0 

17.07 

20  18  22.5 

20  21     5.13 

6.574 

20  49  21 .3 

1757. 

21 1 20  21  42.12 

6.575 

20  47  43.9 

17.35 

21   18  21.2 

20  2:)  42.66 

6.554 

20  42  23.5 

17.54 

22  20  24  19.68 

6.555 

20  40  44.3 

17.62 

22  18  19.9 

20  26  19.71 

6.534 

20  35  19.3 

17iJl' 

23  20  26  56.77 

6.535 

20  33  38.1 

17.H9 

23  18  18.6 

20  28  56.28 

6.513 

20  28    8.7 

.     18.07 

24*20  29  33.36 

6.514 

20  26  25.6 

18.15 

24  18  17.2 

20  31  32.35 

6.492i  20  20  51.9 

'     18.33 

25  i  20  32    9.46 

6.494 

20  19    6.9 

18.40 

25  18  15.9 

20  34    7.91 

6.4721  20  13  28.9 

1     18.58 

1 

26  20  34  45.06 

6.473 

20  11  42.1 

1865 

26  18  14.5 

20  36  43.00 

6.451'  20    6    O.I 

:     1B.H2 

27  20  37  20.16 

j    6.452 

20    4  11.5 

18.89 

27  1H  13.1120  :«)  17.57 

6.430'  19  58  25.6 

19.06 

28 .  20  39  54.75 

6.431 

19  56  35.3 

19.13 

28  IH  11.8120  41  51.61 

6.40^    19  50  45.6 

19.29 

2.)  20  42  28.81 

'    6.409 

19  48  53.4 

19.36 

29  18  10.4 

20  44  25.12 

6.385   19  43    0.0 

19.50 

30 .  20  45    2.:)5 

'    6.386 

19  41     6.1 

19.58 

30  18    9.01  20  46  58.09 

6.362   19  35    9.2 

19.72 

31 1 20  47  35.33 

i  46.363 

-19  33  13.6 

+19.79 

31   18    7  6!  20  49  :«).51 

+6.339-19  27  13.3 

,  +19.93 
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1 

Date. 
1877. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MBRIDIAN  TRANSIT. 

Appareni 

KifzUt 
Aftconnioii. 

Diff.for 
I  b«nr. 

Appareut 
Declination. 

Diff.for 
1  honr. 

Mean  Time 
of  Tranait. 

Apparent 

Right 
Ascension. 

niff.for 
lb.  of 
Long. 

Apparcot 
Decimation. 

Dfltfar 
1  boor  of 

1 

h    m      s 

A 

O         /        /' 

// 

c1     h     m 

h    m      8 

a 

o        »        »/ 

m 

May  1 

20  47  35.33 

+6.363 

-19  33  13  6 

+19.79 

1   18    7.6 

20  49  30.51 

+6.339 

-19  27  13.3 

+I9i):) 

2   ao  r)0    7  77 

6.3:^9 

19  25  16.1 

20.00 

2  18    6.2 

20  52    2.36 

6.315 

19  19  12.6 

20.13 

:i  20  M  3IK62 

6.315 

19  17  13.8 

20.19 

3  18    4.8 

20  54  33.64 

6.25)1 

19  11     7.3 

20.'{I 

4  1  20  55  10.90 

6.291 

19     9    6.9 

20.38 

4  18    3.4 

20  57    4.33 

6.266 

19    2  57.6 

20501 

5  20  57  41.50 

6.266 

19     0  55.6 

20.56 

5  18     1.9 

20  59  34.42 

6.241 

18  64  43.5 

• 

20.67 

6121     0  11.68 

6.241 

18  52  40.0 

20.73 

6  18    0.5 

21     2    390 

6.215 

18  46  25.4 

20.^ 

7  21     2  41.15 

6.214 

18  44  2l>.4 

29.89 

7  17  59.0 

21     4  32.76 

6.189 

18  38    34 

2059 

6  21     5  10.01 

6.188 

IH  35  56.9 

21.05 

8  17  57.5 

21     7    0.99 

6.163 

18  29  37.7 

21.14 

9   21     7  38.22 

6.162 

18  27  29.8 

21.20 

9  17  56.1 

21     9  28.57 

6.i:i5 

18  21     8.6 

21^ 

10 

21    10     5.79 

6.135 

18  18  59.3 

21.34 

10  17  54.6 

21   11  55.48 

6.107 

18  12  36.3 

21.41 

11 

21   12  32.68 

6.106 

18  10  25.6 

21.46 

11  17  53.1 

21   14  21.70 

6.079 

IH    4     1.0 

2153 

12 

21    14  58.89 

6.077 

18     1  49.1 

21.58 

12  17  51.6 

21  16  47.23 

6.050 

17  55  23.0 

21.63 

13 

21   17  24.4( 

6.049 

17  53    9.9 

21.69 

13  17  50.0 

21  19  12.U8 

6.021 

17  46  42.6 

21.74 

14 

21   19  49.22 

'  6.019 

17  44  28.2 

21.79 

14  17  48.5 

21  21  36.21 

6.990 

17  37  59.5 

21.84 

15 

21  22  13.32 

5.989 

17  35  44.1 

21.88 

15  17  47.0 

21  23  59.62 

5.960 

17  29  14.4 

Slitt 

16 

21  24  36.70 

5.959 

17  26  57.9 

21.96 

16  17  45.4 

21  26  22.31 

5.930 

17  20  27.4 

22.ftl 

17 

21  26  59.36 

5.929 

17  18    9.8 

22.04 

17  17  43.8 

21  28  44.28 

5.900 

J7  11  385 

2807 

18  21  29  21 .2<) 

5.899 

17    9  19.8 

22.11 

18  17  42.2 

21  31     5.52 

6.870 

17    2  47.9 

22.13 

19 

21  31  42.49 

5.868 

17    0  28.3 

22.17 

19  17  40.6 

21  33  26.03 

5.839 

16  53  65.9 

Si2.1') 

20 

21  34     2.96 

5.837 

16  51  35.4 

22.23 

20  17  39.0 

21  35  45.79 

5.808 

16  45    2.7 

2224 

21 

21  36  22.68 

5.806 

16  42  41.3 

22.27 

21  17  37.4 

21  38    4.79 

5.776 

16  36    8.5 

22.2^ 

22 

21  m  41.62 

5.774 

16  33  46.2 

22.31 

22  17  :15.8 

21  40  23.01 

5.743 

16  27  13.4 

22.31 

23 

21  40  59.80 

5.741 

16  24  50.4 

22.34 

23  17  34.1 

21  42  40.46 

5.710 

16  18  17.7 

2233 

24 

21  43  17.19 

5.708 

16  15  53.9 

22.36 

24  17  32.5 

21  44  57.12 

6.678 

16    9  21.5 

28-35 

2o 

21  45  33.80 

5.676 

16    6  57.0 

22.37 

25  17  30.8 

21  47  12.99 

6.646 

16    0  25.0 

28.36 

26 

21   17  49.61 

5.642 

15  57  59.9 

22.38 

26  17  29.1 

21  49  28.06 

6.610 

15  51  88.4 

22,T> 

27 

21  50    4.61 

5.608 

15  49    2.7 

22.37 

27  17  27.4 

21  51  42.30 

6.576 

15  42  32.1 

22.33 

28 

21  52  18.79 

•  5.573 

15  40    5.9 

22.:«» 

28  17  257 

21  53  55.71 

6.541 

15  33  36.3 

22.31 

29 

21  54  32.12 

5.538 

15  31     9.7 

22.33 

29  17  24.0 

21  56    8.27 

6.505 

15  24  41.1 

«2.«« 

30 

21  56  44.59 

5.502 

15  22  14.1 

22.30 

30  17  222 

21  58  19.95 

6.468 

15  15  46.9 

22.23 

31 

21  58  56.20 

5.465 

15  13  19.5 

22.24 

31  17  20.4 

22    0  30.74 

5.431 

16    6  54.0 

^.17 

June  1 

22     1     6.90 

5.427 

15    4  26.3 

22.17 

1   17  18.7 

22    2  40.63 

6.392 

14  68    S.7 

22.10 

2 

22    3  16.69 

5.368 

14  55  34.8 

22.10 

2  17  16.9 

22    4  49.58 

6.352 

14  49  13.1 

22.02 

3 

22    5  25.53 

5.348 

14  46  45  2 

22.02 

3  17  15.1 

22    6  57.57 

5.312 

14  40  25.6 

81i)3 

4 

22    7  33.41 

5.308 

14  37  57.6 

21.93 

4  17  13.3 

22    9    4.58 

5.271 

14  31  40.4 

21>I3 

5 

22    9  40.30 

5.266 

14  29  12.5 

21.83 

5  17  11.4 

22  11  10.59 

5.229 

14  22  58.0 

21.71 

6 

22  11  46.18 

5.223 

14  20  30.2 

21.70 

6  17    9.6 

22  13  15.58 

5.186 

14  14   18.4 

81 .5H 

7 

22  13  51.03 

5.180 

14   11  50.8 

21.57 

7  17    77 

22  15  19.51 

5.142 

14    5  42.2 

21.44 

8 

22  15  54.82 

5.136 

14     3  14.9 

21.42 

8  17    5.8 

22  17  22.37 

6.097 

13  57    9Ji 

21  2^ 

9 

22  17  57.54 

5.090 

13  54  42.6 

21.26 

9  17    3.9 

22  19  24.14 

5.060 

13  48  40.6 

21.12 

10 

22  19  59.15 

5.044 

13  46  14.3 

21.10 

10  17    2.0 

22  21  24.79 

5.003 

13  40  15.8 

20.94 

11 

22  21  59.63 

4.i>96 

13  37  50.0 

20.92 

11   17    0.0 

22  23  24.30 

4.955 

13  31  65.3 

80.75 

12 

22  23  58.96 

4.947 

13  29  30.1 

20.72 

12  16  58.1 

22  25  22.64 

4.907 

13  23  39.(> 

80.55 

13 

22  25  67.12 

4.899 

13  21  15.1 

20.52 

13  16  56.1 

22  27  19.81 

4.858 

13  15  28.9 

80.34 

14 

22  27  54.11 

4.849 

13  13    5.1 

20.31 

14  16  54.1 

22  29  15.?^) 

4.808 

13    7  23.2 

80.13 

15 

22  29  49.89 

4.799 

13    5    0.2 

20.09 

15  16  62.1 

22  31  10.56 

4.7r« 

12  59  22.6 

19.90 

16 

22  31  44.45 

4.747 

12  57     0.7 

19.86 

16  16  50.0 

22  33    4.10 

4.704 

12  51  27.e 

19.67 

17 

22  33  37.77 

4.695 

12  49    6.7 

19.62 

17  16  48.0 

•22  34  56.36 

4.651 

12  43  38.5 

19.43 

18 

22  35  29.82 

4.642 

12  41   18.6 

19.37 

18  16  45.9 

22  36  47.34 

4.597 

12  35  55.1 

l9J?i 

19 

22  37  20.58 

4.687 

12  33  :%.5 

19.12 

19  16  43.8 

22  38  37.02 

4.643 

12  28  18.1 

I8iH) 

20 

22  39  10.03 

4.532 

12  26    0.8 

18.85 

20  16  41.6 

22  40  25.37 

4.487 

12  20  47.U 

18.62 

21 

22  40  58.14 

4.476 

12  18  31.9 

18.56 

21   16  39.5 

22  42  12.37 

4.430 

19  13  84.3 

1S33 

22 

22  42  44.89 

4.419 

12  11     9.9 

18.26 

22  16  37.3 

22  43  58.01 

4.372 

12    6    7.8 

18.04 

23 

22  44  30.26 

4.361 

12    3  55.0 

17.96 

23  16  35.1 

22  45  42.25 

4.313 

11  58  58.6 

17.73 

24 

22  46  14.21 

4.301 

11  56  47.6 

17.65 

24  16  329 

22  47  25.06 

4.263 

11  51  57.1 

17.40 

25 

22  47  56.72 

4.240 

1 1  49  47.8 

17.32 

25  16  30.6 

22  49    6.41 

4.191 

n  45    3.5 

17.06 

26 

22  49  37.76 

4.179 

11  42  56.1 

16.98 

26  16  28.4 

22  50  46.25 

4.128 

11  38  18.0 

16.71 

27 

22  51   \7  2S 

4.115 

11   :i6  12.6 

16.63 

27  16  26.1 

22  52  24.55 

4.063! 

11  31  41.0 

16.3:> 

'         28 

22  52  55.25 

4.049 

1 1  29  37.7 

16.26 

28  16  23.7 

22  54     1  27 

3.996 

11  25  13.1 

15.97 

29 

22  54  31.62 

3.981 

11  23  12.1 

15.87 

29  16  21.4 

22  55  36.37 

3.J>28 

11   18  54.5 

I5.5H 

30 

22  56    6.35 

3.912 

11   16  55.9 

15.47 

30  16  19.0 

22  57    9.81 

3.858 

11   12  45.4 

I5.f7 

31 

22  57  39.40 

43.841 

-11   10  49.3 

+15.06 

31   16  16.6 

22  58  41.55 

+3.786 

-1 1     6  46.2 

+14.75 
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Date. 

FOR  WARHIKGTOK  MEAN  KOOK. 

FOR  KERIDIAN  TRANSIT. 

1877. 

1 

Apparent 

sSgbt 
Aaoeniion. 

DiAfor 
1  hoar. 

Apparent 
Declination. 

Dlfllfor 
1  boar. 

Mean  Time 
of  Transit. 

Apparent 
Aeoenaion. 

IMir.for 
lb.  of 
Long. 

1 
Apparent   1: 
Deolination. ' ' 

Dlfflfor 
bonrof 
Long. 

b    m     6 

6 

0         t         n 

tt 

(1      h     m       h    m      a 

a 

Q          t          »' 

0f 

July   ]  1 22  57  39.40 

^841 

-11  10  49.3 

4-15.06 

1   16  166; 22  58  41.55 

+3.786 

-11    6  46i2 

+14.75 

2 '22  59  10.73 

3.769 

M     4  5S.9 

1464 

2  16  14.1 

23     0  11.54 

3.713 

1 1     0  57.2 

14.32 

3 

23    0  40.30 

3.6!)4 

10  59    6.6 

14.20 

3  16  11.7 

23     1  39.73 

3.637, 

10  55  18.9 

13.86, 

4 

23    2    8.05 

3.617 

10  53  31.2 

13.74 

4  16    9.2 

23    3    6.07 

3.559 

10  49  ^IJi 

13.3t) , 

5 

23    3  33.!)3 

3.5311 

10  48    7.1 

13.26 

5  16    6.7 

23    4  30.53 

3.479 

10  44  36.2 

12.91  j 

6 

23    4  57.91 

3.458 

10  42  54.6 

12.78 

6  16    4.1 

2:)    5  53.05 

3.397 

10  39  32.1 

12.42! 

7  1 23    6  15).y3 

3.375 

10  37  53.8 

12.28 

7  16     \^ 

23    7  13.59 

3.313 

10  34  39.K 

1li)2' 
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3  42  35.1 

37.13 

27 '    0  :M  56.73 

5.189 

3  53  37.7 

37.19 

27 

6    9.3 

0  35  28.69 

5.188 

3  57  26.5 

37.14 

28     0  37     1.56 

5.212 

4     8  30  o 

!     37.21 

28 

6    7.4 

0  37  33.51) 

5.211 

4  12  18.2 

37.16 

29     0  39    6.93 

5.2:J5 

4  2:)  2:^6 

:     37.22 

21> 

6    5.6 

0  39  38.85 

5.234 

4  27  10.2 

37.17 

30     0  41   12.85 

5.258 

4  38  17.0 

37.22 

30 

6    3.8 

0  41  44.74 

5.256 

4  49    2.4 

37.17 

31     0  43  19.30 

5.980 

4  53  10.2 

37.91 

31 

6    2.0 

0  43  51.16 

5.279 

4  56  54.6 

37.17 

39 

1    0  45  96.29 

;  45.302 

4S    8    3.3 

.  487.90 

39 

6    0.1 

0  45  58.12 

45.302 

45  11  46.6 

437.16 

1 
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JUPITER,  1877. 


Date. 

1 
1877. 

FOR  WASHINGTON  HE  AN  NOON. 

TOR  ICBRIDIAN  TRANSIT. 

Apparent 

Right 
AficeDsion. 

Did:  for 
Ihonr. 

Apparmit 
DeclinattoD. 

Dlff.for 
1  hour. 

Mean  Time 
of  Tranait. 

Apparent 

Right 
Aiioenaion. 

l)iff.for 
lh.of 
Long. 

1  DeeHaate.  ^\^ 
-2^33  25.7    -i:? 

Jan.   0 

h    m      B 
17  11  59.16 

+2'3o2 

-22  32  22.2 

••i'm 

A      h    m 
0  22  27.3 

h    ni      s 
17  12  51.92 

42*342 

1 

17  12  55.54 

2.346 

22  33  30.0 

2.80 

1  22  24.3 

17  13  48.04 

2.336 

'  22  34  32.0     tn 

2 

17  13  51.77 

2.:^40 

22  34  36.3 

2.73 

2  22  21.3 

17  14  44.02 

2.329 

,  22  35  36.e     iJS: 

3 

17  14  47.86 

2.334 

22  35  41.2 

2.67 

3  22  18.31  17  15  39.85 

2.323 

!  22  36  40.2     161 

4 

17  15  43.79 

2.328 

22  36  44.6 

2.61 

4  22  15.3  17  16  35.51 

2.317 

1  22  37  42.1'     ^'m 

5 

17  16  39.56 

2.321 

22  37  46.6 

2.55 

5  22  12.3 

17  17  31.01 

2.310 

22  38  42^     2  49 

6 

17  17  :«.17 

2.314 

22  38  47.1 

2.49 

6  22    9.3 

17  18  26.35 

2.302 

22  39  41.7     t^ 

7 

17  18  30.61 

2.306 

22  39  46.2 

2.43 

7  22    6.3 

17  19  21  51 

2.294 

22  40  39.3     ir 

8 

17   19  25.86 

2.2<>8 

22  40  43.9 

2.37 

8  22    3.3 

17  20  16.47 

2.286 

22  41  35.6     t%\ 

9 

17  20  20.93 

2.290 

22  41  40.1 

2.31 

9  22    0.3 

17  21   11.25 

2.278 

22  42  30.4>     2.£ 

10 

17  21   15.80 

2.282 

22  42  34.9 

2.25 

10  21  57.2 

17  22    5.82 

2.270 

22  43  23.8i,     119 

11 

17  22  10.47 

2.274 

22  43  28.3 

2.19 

11  21  54.2 

17  23    0.18 

2.261 

22  44  ISjH      1M 

12 

17  23    4.93 

2.265 

22  44  20.2 

2.13 

12  21  51.2 

17  23  54.33 

2.252 

22  45    6:<i     2.1W 

13 

17  23  59.17 

2.256 

22  45  10.7 

2.07 

13  21  48.2 

17  24  48.25 

2.243 

22  45  .S5.4I     S.03 

14 

17  24  53.19 

2.246 

22  45  59.8 

2.01 

14  21  45.1 

17  25  41.95 

2.233 

22  46  4.1.1 

liC 

15 

17  25  46.98 

2.236 

22  46  47.5 

1.95 

15  21  42.1 

17  26  35.41 

2.223 

22  47  29.4 

m 

16 

17  26  40.52 

2.226 

22  47  33.8 

1.89 

16  21  39.0 

17  27  28.61 

2.212 

22  48  14.4 

IXn 

17 

17  27  33.81 

2.215 

22  48  18.7 

1.83 

17  21  .%.0 

17  28  21.56 

2.201 

22  48  58.0 

1.7^ 

16 

17  28  26.85 

2.204 

22  49     2.3 

1.77 

18  21  32.9 

17  29  14.25 

2.190 

22  49  40.3 

i.n 

19 

17  29  19.63 

2.193 

22  49  44.5 

1.72 

19  21  29.9 

17  30    6.67 

2.179 

22  50  21.2 

ij6: 

20 

17  30  1214 

2.182 

22  50  25.3 

1.67 

20  21  26.8 

17  30  58.82 

2.167 

22  51     07 

liQ 

21 

17  31     4.37 

2.170 

22  51     4.8 

1.62 

21  21  23.7 

17  31  50.69 

2.155 

22  51  39.0 

1.57 

22 

17  31  56  31 

2.158 

22  51  43.0 

1.56 

22  21  20.6 

17  32  42.26 

2.143 

22  52  16.0 

UM 

23 

17  32  47.06 

2.146 

22  52  19.9 

1.50 

23  21   17.5 

17  33  33.54 

2.131 

22  52  51.7* 

1.46 

24 

17  33  39.32 

2.133 

22  52  55.5 

1.45 

24  21   14.5 

17  34  24.52 

2.118  22  53  96.1 

1.41 

25 

17  34  30.37 

2.120 

22  53  2J).9 

1.40 

25  21   11.4 

17  35  15.19 

2.105 

22  53  59.3 

1.% 

26 

17  35  21.11 

2.107 

22  54     3.0 

1.35 

26  21     8  3 

17  36    5.54 

2.092 

22  54  31.2 

1,31 

27 

17  36  11.53 

2.094 

22  54  34.9 

1.30 

27  21     5.2 

17  36  55.57 

2.079 

22  55    2.0-      1.26 

2B 

17  37    \.m 

2.081 

22  55    5.6 

1.25 

28  21     2.1 

17  37  46.27 

2.065 

22  55  31.6]      1SI 
22  55  59.9!      1.16 

29 

17  37  51.41 

2.067 

22  55  35.0 

1.20 

29  20  59.0 

17  38  34.65 

2.051 

30 

17  38  40.86 

2.053 

22  56    3.3 

1.15 

30  20  55.8 

17  39  23.70 

2.037 

22  56  27,1 

i.n 

31 

17  39  29.97 

2.039 

22  56  30.4 

1.10 

31  20  52.7 

17  40  12.40 

2.022 

22  56  53.1 

1.06 

Feb.  1 

17  40  18.72 

2.024 

22  56  56.3 

1.05 

1  20  49.6 

17  41     0.74 

2.007 

22  57  17i> 

1.01 

2 

17  41     7.12 

2.009 

22  57  21.1 

1.00 

2  20  46.5 

17  41  48.72 

1.992 

22  57  41.7      0.f« 

3 

17  41  55.16 

1.994 

22  57  44.8 

0.95 

3  20  43.3 

17  42  36.34 

1.976 

22  58    4.4      0.91 

4 

17  42  42.83 

1.978 

22  58    7.4 

0.90 

4  20  40.2 

17  43  23.58 

1.960 

22  58  26.0]      OM 
22  58  46.5      Oi$2 

5 

17  43  30.12 

1.962 

22  58  28.9 

0.86 

5  20  37.0 

17  44  10.43 

1.944 

6 

17  44  17.02 

1.946 

22  58  49.4 

0.82 

6  20  33.9 

17  44  56.89 

1.928 

22  59    6.1       0.7S 

7 

17  45    3.53 

1.929 

22  59    SM 

0.78 

7  20  30.7 

17  45  42.96 

1.911 

22  59  24.6      0.74 

8 

17  45  49.64 

1.912 

22  59  27.2 

0.74 

8  20  25.5 

17  46  28.62 

1.893 

22  59  42.1       0.70 

9 

17  46  35.33 

1 .895 

22  59  44.6 

0.70 

9  20  24.3 

17  47  13.85 

1.876 

22  59  58.6,      QJSS 

10 

17  47  20.60 

1.878 

23    0    0.9 

0.66 

10  20  21.1 

17  47  58.66 

1.859 

23    0  14.0 

0.62 

11 

17  48    5.45 

1.860 

23    0  16.2 

0.6^ 

11  20  17.9 

17  48  43.04 

1.841 

23    0  28.5 

0.V 

12 

17  48  49.86 

1.841 

23    0  30.6 

0.58 

12  20  14.7 

17  49  26.98 

1.822 

23    0  42.1 

OM 

13 

17  49  33.82 

1.822 

23    0  44.1 

0.54 

13  20  11.5 

17  50  10.46 

1.H03 

23    0  54.8 

0.50 

14 

17  50  17.34 

1.803 

23    0  56.7 

0.50 

14  20    8.3 

17  50  53.50 

1.784 

23     1     6.7 

0.46 

15 

17  51     0.40 

1.784 

23     1     8.4 

0.46 

15  20    5.1 

17  51  36.08 

1.764 

2:1     1   17.7 

O.4.? 

16 

17  51  42.99 

1.764 

23     1    19.3 

0.43 

16  20     1.9 

17  52  18.18 

1.744 

2Sl     1  27i> 

0.40 

17 

17  52  25.11 

1.744 

23     1  29.4 

0.40 

17  19  58.6 

17  52  59.80 

1.724 

23     1  37.3 

0.37 

18 

17  53     6.75 

1.724 

23     I  'MiS 

0.37 

18  19  55.4 

17  53  40  94 

1.704 

23    1  45.8;      0.34 
23     1  53.7!      OJl 

19 

17  53  47.90 

1.704 

23     1  47.1 

0.34 

19  19  52.1 

17  54  21.59 

1.683 

20 

17  54  28.55 

1.683 

23     1  54.8 

0.31 

20  19  48.9 

17  55     1.73 

1.662 

23    2    0.8 

ojse 

21 

17  55    8.70 

1.662 

23    2     1.8 

0J28 

21   19  45.6 

17  55  41.37 

1.641 

23    2    7.2 

0.25 

22 

17  55  48.33 

1.641 

23    2    6.1 

0.25 

22  19  42.3 

17  56  20.49 

1.619 

23    2  12.9 

0.29 

23 

17  56  27.45 

1.619 

23    2  13.8 

0.22 

23  19  39.0 

17  56  59.09 

1.597 

23    2  18.0       0.19 
23    2  92.5       0.16 
23    2  26.3       0  14 

24 

17  57    6.05 

1.597 

23    2  18.8 

0.19 

24  19  35.7 

17  57  37.17 

1.575 

1         25 

17  57  44.12 

1.575 

23    2  23.1 

0.16 

25  19  32.4|  17  58  14.72 

1.553 

26 

17  5b  21  66 

1 .553 

23    2  26.8 

0.13 

26  19  29.11  17  58  51.74 

1^30 

23    9  29.5       0.12 

27 

17  58  5866 

1 .530 

23    2  30.0 

0.11 

27  19  25.8  17  59  28.21 

1.5071 

23    9  32.21      0.10 
23    2  34.3       om 

28!  17  59  :^5.1l 

1.507 

23    2  32  6 

0.09 

28  19  22.5 

18    0    4.13 

1.484 

29 

18    0  11.01 

+1.484 

-23    2  34.7 

-0.07 

29  19  19.1 

18    0  39.49 

+1.461 

-23    9  36.0i    -0.06 

JUPITER,  18T7. 
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Bate. 

isr7. 

FOK  WASHINGTON  MEAN  NOON. 

FOR  MBRIBTAN  TRANSIT. 

A80«naion. 

Diftfor 
Ihour. 

Apparent 
Deeunation. 

Diff.ror 
Ibonr. 

Mean  Time 
of  Transit. 

Apparent 
Ascenaioa. 

Did:  for 
lh.of 
Long. 

Apparent 
Declination. 

I>iff.for 

1  hoar  of 

Lour. 

iMmr.  ] 

h    ID     • 
18     0  11.01 

4.1*484 

o 

-23 

Jl347 

-d:o7 

d     b    m 
1   19  19.1 

h    m     6 
18    0  39.49 

+M61 

-2^ 

2f  36.0 

-4,06 

;     2 

18    0  46.:i'> 

1.461 

23 

2  36.3 

0.05 

2  19  15.8 

18     1  14J29 

1.438 

23 

2  37.2 

0.04 

'           3 

18    1  21.12 

1.437 

23 

2  37.3 

0.03 

3  19  12.4 

18     1  48.52 

1.414 

23 

2  37i) 

-0.02 

1           4 

18     1  55.31 

1.41^ 

23 

2  37.9 

-0.01 

4  19    9.0 

18    2  22.16 

1.389 

23 

2  38.0 

0.00 

5 

18    2  28.90 

1.387 

23 

2  38.0 

0.00 

5  19    5.6 

18    2  55ii0 

1.364 

23 

2  37.8 

4O.O2 

6 

18    3    1.90 

1.362 

23 

2  37.7 

4O.O2 

6  19    2.2 

18    3  27.65 

1.389 

23 

2  37.2 

0.03 

7 

16    3  34.30 

1.337 

23 

2  37.0 

0.04 

7  18  58.8 

18    3  59.49 

1.314 

23 

2  36.2 

0.05 

8 

18    4    6.00 

1.311 

23 

2  35.9 

0.06 

8  18  55.4 

18    4  30.72 

1.288 

23 

2  34.8 

0.06 

9 

18    4  37.26 

1.285 

23 

2  34.5 

0.07 

9  18  52.0 

18    5    1.33 

Ii262 

23 

2  33.2 

0.07! 

10 

18    5    7.81 

li259 

23 

2  32.8 

0.08 

10  18  48.6 

18    5  31.31 

1.236 

23 

2  31.3 

0.08 

11 

18    5  37.72 

1.233 

23 

2  30.8 

0.09 

11  18  45.1 

18    6    0.65 

1.209 

23 

2  29.1 

0.09 

13 

18    6    6.99 

1.206 

23 

2  28.6 

0.10 

12  18  41.7 

18    6  29.34 

1.182 

23 

2  26.7 

0.10 

13 

18    6  35.61 

1.179 

23 

2  26.1 

o.n 

13  18  38.2 

18    6  57.38 

1.155 

23 

2  24.0 

0.11 

14 

18    7    3.58 

1.151 

23 

2  23.4 

0.12 

14  18  34.7 

18    7  24.77 

1.127 

23 

2  21.2 

0.12 

15 

18    7  30.88 

1.123 

23 

2  20.5 

0.13 

15  18  31i2 

18    7  51.49 

1.099 

23 

2  18.2 

0.13 

16 

18    7  57.61 

1.095 

83 

2  17.5 

0.13 

16  18  27.7 

18    8  17.54 

1.071 

23 

2  15.1 

0.13 

17 

18    8  23.46 

1.067 

23 

2  14.3 

0.14 

17  18  242 

18    8  42.90 

1.043 

23 

2  11.8 

0.14 

18 

18    8  48.73 

1.038 

23 

2  11.0 

0.14 

18  18  20.7 

18    9  37.58 

1.014 

23 

2    8.5 

0.14 

19 

18    9  13.31 

1.009 

23 

2    7.6 

0.14 

19  18  17.1 

18    9  31.57 

0.985 

23 

2    5.0 

0.14 

20 

18    9  37.19 

0.979 

23 

2    4.2 

0.15 

20  18  13.6 

18    9  54.86 

0.955 

23 

2    1.6 

0.15 

21 

18  10    0.37 

0.949 

23 

2    0.7 

0.15 

21   18  10.0 

18  10  17.45 

0.925 

23 

1  58.1 

0.15 

22 

18  10  22.84 

0.919 

23 

1  57.2 

0.15 

22  16    6.5 

18  10  39.33 

0.895 

23 

1  54.6 

0.15 

23 

18  10  44.60 

0.890 

23 

1  53.7 

0.15 

23  18    2^ 

18  11     0.49 

0.866 

23 

1  51.1 

0.15 

24 

18  11     5.65 

0.860 

23 

1  50.2 

0.15 

24  17  59.3 

18  11  20.95 

0.8:)6 

23 

1  47.6 

0.15 

25 

18  11  25.97 

0.830 

23 

1  46.8 

0.14 

25  17  55.7 

18  11  40.68 

0.806 

23 

1  44.3 

0.14 

26 

18  11  45.56 

0.800 

2:) 

1  43.4 

0.14 

26  17  52.0 

18  11  59.68 

0.776 

23 

1  40.9 

0.14 

27 

18  12    4.4V 

0.770 

23 

1  40.1 

0.14 

27  17  48.4 

18  12  17.94 

0.746 

23 

1  37.7 

0.14 

26 

18  12  22.54 

0.739 

23 

1  36.9 

0.13 

28  17  44.8 

18  12  35.47 

0.715 

23 

1  34.6 

0.13 

29 

18  12  39.92 

0.708 

23 

1  33.8 

0.13 

29  17  41.1 

18  12  52i26 

0.684 

23 

1  31.6 

0.13 

30 

18  12  56.55 

0.677 

23 

1  30.8 

0.12 

30  17  37.5 

18  13    8.29 

0.653 

23 

1  28.7 

0.121 

31 

18  13  12.43 

0.646 

23 

1  28.0 

0.11 

31  17  33.8 

18  13  23.57 

0.622 

23 

1  26.0 

0.11 

Apr.  1 

18  13  27.55 

0.614 

23 

1  25.4 

0.10 

1  17  30.1 

18  13  38.10 

0.590 

23 

1  23.5 

0.10 

.           2 

18  13  41.90 

0.582 

23 

1  22.9 

0.09 

2  17  26.4 

18  13  51.86 

0.558 

23 

1  21.1 

0.09 

3 

18  13  55.48 

0J5BO 

2:1 

1  20.6 

0.08 

3  17  22.7 

18  14     4.84 

0.526 

23 

1   19.0 

0.08 

4 

18  14    8.28 

0.518 

23 

:  18.5 

0.07 

4  17  19.0 

18  14  17.04 

0.494 

23 

1   17.1 

0.07 

5 

18  14  20.31 

0.485 

23 

1  16.7 

0.06 

5  17  15.3 

18  14  28.47 

0.461 

23 

1  15.5 

0.06, 

6 

18  14  31.55 

0.452 

23 

1   15.1 

0.05 

6  17  11.5 

18  14  39.11 

0.428 

23 

1  14.1 

0.05, 

7 

18  14  42.00 

0.419 

23 

1   13.8 

0.04 

7  17    7.7 

18  14  48.97 

0.395 

23 

1  13.0 

0.04' 

6 

18  14  olJbS 

0.386 

23 

1   12.8 

0.03 

8  17    3.9 

18  14  58.04 

0.362 

23 

1   12.2 

0.03 

9 

18  15    0.52 

0.353 

23 

1  12.1 

0.02 

9  17    0.1 

18  15    6.31 

0.329 

23 

1  11.7 

0.02 

10 

18  15    8.58 

0.319 

23 

1   11.6 

>0.01 

10  16  56.3 

18  15  13.78 

0.295 

23 

1  11.4 

^.01 

11 

18  15  15.83 

0ii85 

23 

1  11.4 

0.00 

11   16  52.5 
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1  11.6 

-0.01 
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0.228 

23 
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0.217 

23 
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13  16  44.9 

18  15  31.33 
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23 
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23 
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18  15  43.72 

0.046 

23 
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18  15  44.30 
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23 

1  21.8 

0.11 

19 

18  15  44.43 

^.012 

23 

1  22.7 
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19  16  21.5 

18  15  44.45 

-0.010 

23 

1  24.7 

0.13 

20 

18  15  44.32 

-0.022 

23 

1  25.7 

0.14 

20  16  17.5 

18  15  43.79 

0.044 

23 
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0.14 

21 

18  15  43.39 

0.056 

23 

1  29.1 

0.15 

21  16  13.6 

18  IS  42.31 

0.078 

23 

1  31.6 

0.16 

22 

18  15  41.65 

0.090 

23 

1  32.8 

0.17 

22  16    9.6 

18  15  40.03 

0.112 

23 

1  35.5 

0.17' 

23 

18  15  39.10 

0.124 

23 

1  36.9 

0.18 

23  16    5.6 

18  15  36.94 

0.146 

23 

1  39.9 

0.19 

24 

18  15  35.74 

0.158 

23 

1  41.4 

0.20 

24  16    1.6 

18  15  33.05 

0.179 

23 

1  44.6 

0.20 

25 

18  15  31.57 

0.191 

23 

1  46.2 

0.21 

25  15  57.6 

18  15  28.36 

0.212 

23 

1  49.6 

0.22 

26 

18  15  26.59 
18  15  20.81 

0.224 

23 

1  51.4 

0.22 

26  15  53.6 

18  15  22.86 

0.245 

23 

1  55.0 

0.23 

27 

0.258 

23 

I  56.9 

0.24 

27  15  49.6 

18  15  16.57 

0.278 

23 

2    0.7 

0.24 

28 

18  15  14.22 

0.292 

23 

2    2.8 

0.25 

28  15  45.5 

18  15    9.47 

0.312 

23 

2    6.8 

0J25 

29 

18  15    6.83 

0.325 

23 

2    9.0 

0.26 

29  15  41.5 

18  15     1.58 

0.345 

23 

2  13.2 

,      0.27 

30 

18  14  58.64 

0.358 

23 

2  15.6 

0.28 

30  15  37.4 

18  14  52.90 

0.378 

23 

2  20.0 

!      0.28 

31 

18  14  49.66 

>0.391 

-23 

2  22.5 

-Oi29 

31   15  33.3 

18  14  43.43 
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-23 
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2 

18  14  39.88 

0.424 

23 
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0.31 
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18  14  33.16 

0.444 

23 

2  34.5 

0.31 

3 

18  14  29.31 

0.457 

23 

2  37.2 

0.32 

3  15  25.1 

18  14  22.12 

0.476 

23 

2  422 

0.32 

4 

18  14  17.96 

0.490 

23 

2  45.0 

0.33 

4  15  20.9 

18  14  10.30 

0.509 

23 

2  50.2 

0.33 

5 

18  14     5.82 

0.522 

23 

2  53.1 

0.35 

6  15  16.8 

18  13  57.71 

0.541 

23 

2  58.4 

0.34 

6 

18  13  52  91 

0.554 

23 

3     1.5 

0.36 

6  15  12.6 

18  13  44.35 

0A73 

23 

3    6.9 

0.35 

7 

18  13  39.23 

0.586 

23 

3  10.2 

0.37 

7  15    8.5 

18  13  30.23 

0.604 

23 

3  15.8 
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H 

18  13  24  79 

0.617 

23 

3  19.1 

0.38 

8  15    4.3 

18  13  15.36 

0.635 

23 

3  24.B 

0.37 

9 

18  13    9.59 

0.648 

23 

3  28.2 

0.39 

9  15     0.1 

18  12  59.74 

0.666 

23 

3  34  0 

0.38 

10 

18  12  53.64 

0.679 

23 

3  37.5 

0.39 

10  14  55.9 

18  12  43.38 

0.697 

23 

3  43.4 

0.39 

11 

18  12  36.96 

0.710 

23 

3  47.0 

0.40 

11   14  51.7 

18  12  26.30 

0.727 

23 

3  53.0 

0.40 

12 

18  12  19.55 

0.740 

23 

3  56.7 

0.40 

12  14  47.5 

18  12    8.50 

0.757 

23 

4    2.8 

0.40 

in 

18  12     1.41 

0.770 

23 

4     6.6 

0.40 

13  14  43.3 

18  11  49.98 

0.786 

23 

4  12.8 

0.41 

u 

18  11  42.57 

0.799 

23 

4  16.8 

0.41 

14  14  39.0 

18  11  30.77 

0.814 

23 

4  23.1 

0.41 

15 

18  11  2*3.03 

0.828 

23 

4  27.2 

0.41 

15  14  34.7 

18  11   10.87 

0.843 

23 

4  33.5 

0.42 

16 

18  11     2.81 

0.857 

23 

4  37.7 

0.42 

16  14  30.4 

18  10  50.30 

0.871 

23 

4  44.1 

0.42 

17 

18  10  41.91 

0.885 

23 

4  48.2 

0.42 

17  14  26.1 

18  10  29.07 

0.89<* 

23 

4  54.6 

0.43 

IH 

18  10  20.36 

0.912 

23 

4  58.7 

0.43 

18  14  21.8 

18  10    7.20 

0.926 

23 

5    5.1 

0.44, 

19 

18    9  58  17 

0.938 

23 

5    9.3 

0.43 

19  14  17.5 

18    9  44.70 

0.952 

23 

5  15.7 

0.44 

20 

18    9  35.35 

0.964 

23 

5  19.9 

0.44 

20  14  13.2 

18    9  21.58 

0.977 

23 

5  26.2 

0.44 

21 

18    9  11.91 

0.989 

23 

5  30.6 

0.44 

21  14    8.9 

18    8  57.86 

1.001 

2a 

5  36.9 

0.44 

22 

18    8  47.87 

1.013 

23 

5  41.2 

0.44 

22  14    4.5 

18    8  33.55 

1.024 

23 

5  47.4 

0.44 

23 

18    8  23.25 

1.037 

23 

5  51.8 

0.44 

23  14    0.2 

18    8    8.67 

1.047 

23 

5  58,0 

0.44 

24 

18    7  58.06 

1.060 

23 

6    2.3 

0.44 

24  13  55.8 

18    7  43i23 

1.070 

23 

6    8.4 

0.44 

25 

18    7  32.31 

1.083 

23 

6  12.8 

0.43 

25  13  51.5 

18    7  17.21 

1 .093 

23 

6  18.9 

0.44 

26 

18    7    6.03 

1.106 

23 

6  23.2 

0.43 

26  13  47.1 

18    6  50.74 

1.115 

23 

6  29.2 

0.43 

27 

18    6  39.23 

1.128 

23 

6  33.5 

0.42 

27  13  42.7 

18    6  23.73 

1.137 

23 

6  39.4 

0.43 

28 

18    6  11.92 

1.149 

23 

6  43.7 

0.42 

28  13  38.3 

18    5  56.23 

1.157 

23 

6  49.5 

0.42 

29 

18    5  44.12 

1.169 

23 

6  53.9 

0.41 

29  13  33.9 

18    5  28  25 

1.176 

23 

6  59.6 

0.42 

30 

18    5  15.85 

1.188 

23 

7    3.9 

0.41 

30  13  29.5 

18    4  59.81 

1.194 

23 

7    9.4 

0.41 

31 

18    4  47.13 

1.206 

23 

7  13.7 

0.40 
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18    4  30.93 

1.212 

23 

7  19.1 

0.40 
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23 
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0.39 
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23 
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0.40 

2 

18    3  48.39 
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23 
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23 

7  37.8 
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23 
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0.37 

3  13  11.9 
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1.261 

23 

7  46.7 

0.38 

4 

18    2  48.05 

1.272 

23 

7  50.7 

0.36 

4  13    7.5 

18    2  31.35 

1.276 

23 

7  55.5 

0.37 

5 

18    2  17.32 

1.287 

23 

7  59.4 

0.35 

5  J3    3.1 

18    2    0.53 

1.290 

23 

8    4.0 

0.35 

6 

18     1  46.25 

1.301 

23 

8    7.W 

0.34 

6  12  58.6 

18    1  29.38 

1.304 

2:i 

8  12.2 

0.34 

7 

18     1   14.87 

1.314 

23 

8  16.0 

0.33 

7  12  54.1 

18    0  57.93 

1.316 

23 

8  20.2 

0.32! 

8 

18    0  43.19 

1.326 

23 

8  23.9 

0.32 

8  12  49.6 

18    0  26.20 

1.327 

23 

8  27.9 

0.31 

9 

18    0  11.24 

1 .337 

23 

8  31.4 

0.31 

9  12  45.2 

17  59  54.22 

1 .337 

23 

8  35.3 

0.30 

10 

17  59  39.03 

1.347 

23 

8  38.5 

0.29 

10  12  40.7 

17  59  21.99 

1.347 

23 

8  42J2 

0.S8 

11 

17  59    6.60 

1.356 

23 

8  45.3 

0.28 

11  12  36.2 

17  58  49.55 

1.355 

23 

8  48.8 

oiir 

12 

17  58  33.96 

1.364 

23 

8  51.8 

0.27 

12  12  31.8 

17  58  16.92 

1.363 

23 

8  55.1 

03b 

13 

17  58     1.15 

1.371 

23 

8  58.0 

0.26 

13  12  27.3 

17  57  44.13 

1.370 

23 

9     1.1 

0.24. 

14 

17  67  28Jsi0 

1.377 

23 

9    3.9 

0.24 

14  12  22.8 

17  57  11.21 

1.375 

23 

9    6.8 

0.23 

15 

17  56  55.11 

1.381 

23 

9    9.5 

0.23 

15  12  18.3 

17  56  38.17 

1.379 

23 

9  12.2 

0J2I 

16 

17  56  21.92 

1.384 

23 

9  14.7 

0.21 

16  12  13.9 

17  56    5.04 

1.382 

23 

9  I7J2 

0.20' 

17 

17  55  48.65 

1.387 

23 

9  19.5 

0.20 

17  12    9.4 

17  55  31.84 

1.384 

23 

9  21.8 

O.IH 

18 

17  55  15.33 

l.:)89 

23 

9  24.0 

0.18 

18  12    4.9 

17  54  58.60 

1.385 

23 

9  26.1 

0.17 

19 

17  54  41.97 

1.390 

23 

9  28.2 

0.17 

19  12    0.4 

17  54  25.34 

1.386 

23 

9  30.1 

0.15 

20 

17  54    8.59 

1.391 

23 

9  32.0 

0.15 

20  U  55.9 

17  53  52.07 

1.386 

23 

9  33.7 

0.14 

21 

17  53  35.22 

1.389 

23 

9  35.3 

0.14 

21   11  51.4 

17  53  18.82 

1.364 

23 

9  36.8 

0.13 

22 

17  53     1.90 

1.386 

23 

9  38.2 

0.12 

22  11  46.9 

17  52  45.63 

1.381 

23 

9  39.5 

0.11 

23 

17  52  28.66 

1.383 

23 

9  40.7 

0.11 

23  11  42.4 

17  52  12.52 

1.377 

23 

9  41:8 

0.10 

24 

17  51  55.50 

1.380 

23 

9  42.9 

0.09 

24  11  38.0 

17  51  39.51 

1.373 

23 

9  4^B 
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25    17  51  22.43 

1.376 

23 

9  44.8 

0.08 

25  11  33.5 

17  51     6.60 

1.3G8 

23 

9  45.6 

0.07 

26    17  50  49.46 

1.370 

23 

9  46.4 

0.06 

26  11  29.0 

17  50  33.80 

1.362 

23 

9  47.0 

0.06 

27117  50  16.65 
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23 

9  47.6 

0.05 

27  11  24.5 

17  50     1.17 

1.355 

23 

9  48.1 

0.05 

28    17  49  44.01 

1 .355 

23 

9  48.5 

0.03 

28  11  20.0 

17  49  28.72 

1.347 

23 

9  48.8 

0.03 

29    17  49  11.57 

1.347 

23 

9  49.1 

-0.02 

29  11  15.5 

17  48  56.48 

1.338 

23 

9  49,3 

-0.01 

30    17  48  39.35 

1 .338 

23 

9  49.3 

0.00 

30  11   11.0 

17  48  24.47 

1.329 

23 

9  49.3 

0.00 

31    17  48     7/.^ 

-1.328 

-23_ 

9  49.2 

40.01 

31  11    6.6  17  47  52.68 

-1.318 

-23 

9  49.1 

40.01 
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9  48.6 
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4 

10  6:).2  17  46  19.01 

1.280 

23 

9  47.0 

0.04 

5.17  46    2.16 

1.277 

23 

9  46.4 

0.05 

5 
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23 
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23 
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7 

10  39.9 

17  44  48.34 
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23 

9  43.1 
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8 

17  44  31.81 

1.230 

23 

9  42.2 

0.07 

6 
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17  44  18.87 
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23 

9  41.5 

0.07 
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17  44     2.48 
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23 

9  40.4 
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23 
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10 

17  43  33.58 
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23 
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10 
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23 
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11 

17  43    5.13 

1.176 

23 

9  36.4 
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11 
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23 
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23 
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17  37  36.35 

0.848 

23 

9    8.9 

0.07 

25    17  37  24.05 

0.833 

2:) 

9    8.1 

0.05 

26 

9  21.7 

17  37  16.31 

0.820 

23 

9    7.6 

0.06 

26   17  37    4.35 

0.805 

23 

9    6.9 

0.04 

26 

9  17.6 

17  36  56.93 

0.792 

23 

9    6.5 

0.05 

27:  17  36  45.33 

0.776 

23 

9    5.9 

0.03 

27 

9  13.3 

17  36  38.23 

0.763 

2:1 

9    6.6 

0.04 

28 

17  36  27.01 

0.747 

23 

9    5.1 

0.02 

28 

9    9.0 

17  36  20.2:) 

0.734 

23 

9    4.9 

0.03 

29 

17  36    9.40 

0.718 

23 

9    4.6 

40  01 

29 

9    4.8 

17  36    2.94 

0.705 

23 

9    4.5 

+0.01 

30 

17  35  52.50 

0.689 

23 

9    4.4 

0.00 

30 

9    0.6 

17  35  46.36 

0.676 

23 

9    4.4 

0.00 

31 

17  35  36.33 

0.659 

23 

9    4.5 

-0.01 

31 

8  56.4 

17  35  30.51 

0.646 

23 

9    4.6 

-0.01 

Aug.  1 

17  35  20.80 

0.628 

23 

9    4.9 

0.02 

1 

8  52.2 

17  36  1639 

0.615 

23 

9    6.1 

0.03 

2 

17  :*5    6.19 

0.597 

23 

9    5.6 

0.04 

2 

8  48.0 

17  36     1.00 

0.684 

23 

9    6.0 

0.04 

3 

17  34  52i24 

0.566 

23 

9    6.7 

0.05 

3 

8  43.8 

17  34  47.37 

0.553 

23 

9    7.2 

0.06 

4 

17  34  39.05 

0J>34 

23 

9    8.2 

0.07 

4 

8  39.6 

17  34  34.50 

0.521 

23 

9    8.8 

0.07 

5 

17  :U  26.62 

0.502 

23 

9  10.1 

0.08 

5 

8  35.5 

17  34  22.38 

0.489 

23 

9  10.8 

0.09 

6 

17  34  14.98 

0.469 

23 

9  12.4 

0.10 

6 

8  31.4 

17  34  11.05 

0.456 

23 

9  13.3 

0.11 

7 

17  34     4.12 

0.436 

23 

9  15.1 

0.12 

7 

H  27.3 

17  34    0.50 

0.423 

23 

9  16.1 

0.13 

8   17  33  54.05 

0.403 

23 

9  18.3 

0.14 

8 

8  2:1.2 

17  33  50.73 

0.390 

23 

9  19.4 

0.15 

9   17  33  44.78 

0.370 

23 

9  21.9 

0.16 

9 

8  19.1 

17  33  ^1.76 

0.357 

23 

9  23.2 

0.17 

10 

17  33  36.31 

0.337 

23 

9  25.9 

0.18 

10 

8  15.1 

17  33  33..-»0 

0.324 

23 

9  27.4 

0.19 

11 

17  33  26.65 

0.303 

23 

9  30.3 

0.19 

11 

H  11.0 

17  33  -^({.'."i 

0.291 

23 

9  31.9 

0.20 

12    17  33  21.79 

0.269 

23 

9  35.2 

0.21 

12 

8    7.0;  17  33  10.65 

0.257 

|23 

9  37.0 

0.22 

13 

17  33  15.74 

0.2:{5 

23 

9  40.6 

0.23 

13 

H     3.Cl  17  33  13.80 

o.22:i 

2:1 

9  42.6 

0.24 

14 

17  33  10.50 

0.201 

23 

9  46.4 

0.25 

14 

7  59.0'  17  .33     H.04 

0.189 

23 

9  48.5 

0.26 

15 

17  33    6.08 

0.167 

23 

9  52.7 

0.27 

15 

7  55.0.  17  33    4.80 
7  51.0'  17  33     1.47 

0.156 

23 

9  64.9 

0.28 

16 

17  33    2  47 

0.133 

23 

9  69.5 

0.29 

16 

0.122 

23 

10     1.9 

0.30 

17 

17  32  59.6«3 

O.OIK) 

23 

10    6.0 

0.31 

17 

7  47.0;  17  32  58.05 

0.088 

23 

10    9.4 

0.32 

18  I  17  32  57.71 

0.065 

23 

10  14.7 

0.33 

18 

7  43.0  17  32  57.25 

0.054 

23 

10  17.3 

0.34 

19*17  32  56.56 

-0.031 

23 

10  22.9 

0.35 

19 

7  3!>.0  17  32  .56.^:6 

-0.020 

23 

10  25.6 

0.36 

20    17  32  56.23 

V).003 

23 

10  31.6 

0.37 

20 

7  35.1   17  32  56.29 

♦0.014 

23 

10  34.5 

0.38 

21 

17  32  56.72 

0.037 

23 

10  40.H 

0.39 

21 

7  31.2  17  32  57.04 

0.048 

23 

10  43.8 

0.40 

22 

17  32  58.02 

0.071 

23 

10  50.5 

0.41 

22 

7  27.3  17  32  58..-»9 

0.081 

23 

10  53.6 

0.42 

23   17  33    0.13 

0.105 

23 

11     0.7 

0.43 

23 

7  23.4   17  33    0.94 

0.115 

23 

1 1     3.9 

0.44 

24  '  17  33    3.05 

0.139 

23 

11   11.4 

0.45 

24 

7  10.5  17  33    4  10 

0.140 

23 

11   I4.H 

0.46 

25  ;  17  33    6.78 

0.173 

23 

11  22.6 

047 

25 

7  15.6  17  a3    7.07 

0.1 8:^ 

23 

11  26.1 

0.48 

S6!]7  33  11.32 

0.207 

23  11  34.2 

0.49 

26 

7  11.8  17  :»  12.84 

0.217 

23 

11  37  8 

0..50 

27.17  33  16.67 

0.24 1 

23 

11  46.3 

0.51 

27 

7    8.0  17  33  18.41 

0.250 

23 

11  50.0 

0.52 

28  17  3«sS22  82 

29  17  33  29.7H 

0.274 

23 

11  58.8 

0.53 

28 

7    4.2  17  33  24  78 

0.283 

}  23 

12    2.6 

0.54 

0.307 

23 

12  ll.H 

0.55 

29 

7    0.4  17  33  31.!'6 

0.316 

23 

12  15.7 

0.56 

30    17  33  37.54 

0.341 

23 

12  25.3 

0.67 

30 

6  56.6  17  .33  39.03 

0.:i49 

23 

12  20.3 

0.58 

31  .  17  33  46.10 

+0.374 

-23 

12  39.2 

-0.59 

31 

6  52.8  17  :«  48  70 

40.382 

-23 

12  43.3 

-0.60 

—"-—                      — 

— 

—  — 

■■     "~    ~^~    -  — 

-    — 

— 

— 

- 

f 


I 


366 


JUPITER,  18TT. 


Date. 
1   ISTT. 

FOR  WASHINGTON  MSAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

Apparent 

Rlffht 
AfMjenmon. 

DlflF.for 
1  hour. 

Apparent 
Decimation. 

Dlff.for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

RiRbt 
Aftcension. 

Difllfor 
lb.  of 
Long. 

Appareot 
Declmatkio. 

Diff.for 
Ibooref 

LoM' 

1 

h     ni      ft 

8 

O           /           // 

// 

<1 

b    m 

h    m     8 

8 

O         1        t* 

fi 

{?ept.  1 

17  33  55.46 

+0.407 

-23  12  53.5 

-0.60 

1 

6  49.0 

17  33  58i26 

^.4\o 

-23  12  57.7 

-0.61 

i           2 

17  34    5.61 

0-440 

23  13    8.3 

0.62 

2 

6  45.2 

17  34    8.61 

0.448 

23  13  12.G 

0.63 

3 

17  34  16.57 

0.473 

23  13  23.4 

0.63 

3 

6  41.5 

17  M  19.76 

0.480 

23  13  27,7 

0.64 

4 

17  34  28.32 

0.506 

23  13  38.9 

0.65 

1 

6  37.7 

17  34  31.70 

0.513 

23  13  43.3 

Oj65 

5 

1 

17  34  40.86 

0.539 

23  13  54.9 

0.67 

5 

6  34.0 

17  M  44.42 

0.545 

23  13  59.3 

0.67 

;      6 

17  34  54.19 

0.572 

23  14  11.2 

0.68 

6 

6  30.3 

17  34  57.93 

0.577 

23  14  15.6 

n.6e 

7 

17  35    8.2<) 

0.604 

23  14  27.8 

0.70 

7 

6  26.6 

17  35  12.20 

0.609 

23  14  :^2.3 

0.70 

S 

17  35  23.17 

0.636 

23  14  44.8 

0.71 

8 

6  22.9 

17  35  27.25 

0.641 

23  14  49.3 

0.71 

9 

17  35  38.82 

0.668 

23  15    2.1 

0.72 

9 

6  19.2 

17  35  43.C6 

0.673 

23  15    6.6 

0.?2 

!          10 

17  35  55.24 

0.700 

23  15  19.7 

0.73 

10 

6  15.6 

17  35  59.64 

0.705 

23  15  24.3 

0.73 

11 

17  36  12.42 

0.732 

23  15  37.5 

0.74 

11 

6  12.0 

17  36  16.97 

0.737 

23  15  42.1 

074 

12 

17  36  30.36 

0.763 

23  15  55.6 

0.75 

12 

6    8.3 

17  36  35.06 

0.768 

2:)  16    0.2 

0.75 

13 

17  36  49.05 

0.794 

23  16  13.9 

0.76 

13 

6    4.7 

17  36  53.89 

0.799 

23  16  18.5 

0.76 

14 

17  37    8.49 

0.825 

23  16  32.5 

0.77 

14 

6     1.1 

17  37  13.47 

0.830 

23  16  37.2 

0.77 

15 

17  37  28.66 

0.856 

23  16  51.3 

0.78 

15 

5  57.5 

17  37  33.77 

0.861 

2.^  16  56.0 

0.7H 

16 

17  37  49.56 

0.886 

23  17  10.2 

0.79 

16 

5  53.9 

17  37  54.80 

0.891 

23  17  14.9 

0.79 

17 

17  38  11.19 

0.916 

23  17  29.3 

0.7!) 

17 

5  50.3 

17  38  16.55 

0.921 

23  17  34.0 

0.70 

Iri 

17  38  33.54 

0.946 

23  17  48.5 

0.80 

18 

5  46.8 

17  :18  39.02 

0.950 

23  17  53.1 

OJJO 

11) 

17  38  56.60 

0.975 

23  18    7.8 

0.80. 

19 

5  43.3 

17  39     2.19 

0.980 

23  18  12.4 

0.80 

S2() 

17  39  20.37 

1.004 

23  18  27.2 

0.81 

20 

5  39.7 

17  39  26.07 

1 .009 

23  18  31  .H 

OKI 

2J 

17  39  44.84 

1.033 

23  18  46.7 

0.81 

21 

5  36.2 

17  39  50.64 

1 .038 

2:1  18  512 

o.ei 

22 

17  40  10.00 

1 .062 

23  19    6.2 

0.81 

22 

5  32.7 

17  40  15.90 

1,067 

23  19  10.7 

OJBl 

1         23 

17  40  :f5.84 

1.091 

23  19  25.7 

0.81 

23 

5  29.2 

17  40  41.84 

1 .095 

23  19  30.2 

0.81 

24 

17  41     2.35 

1.119 

23  1!)  45.2 

0.81 

24 

5  25.7 

17  41     8.44 

1.123 

23  19  49.6 

0.H1 

25 

17  41  2i).55 

1.147 

23  20    4.7 

0.81 

25 

5  22i2 

17  41  35.72 

1.151 

23  20    9.1 

O.ril 

26 

17  41  57.42 

I  175 

23  20  24J2 

0.81 

26 

6  18.7 

17  42    3.67 

1.178 

23  20  28.5 

0.81) 

27 

17  42  25.95 

1.202 

23  20  43.7 

0.80 

27 

5  15.3 

17  42  32.28 

1.205 

23  20  47.9 

O.M) 

28 

17  42  55.13 

1 .229 

23  21     3.0 

0.^0 

28 

5  n.8 

17  43     1.53 

1.232 

23  21     7.2 

O.-O 

2i) 

17  43  24.96 

1.256 

23  21  22.2 

0.80 

29 

5    8.4 

17  43  31.43 

1.258 

23  21  26.3 

0.7*) 

30 

17  43  55.44 

1.283 

23  21  41.2 

0.79 

30 

5    5.0 

17  44     1.97 

1.285 

23  21  45 J2 

0.7J) 

Oct.    1 

17  44  26.56 

1.310 

23  22    0.1 

0.78 

1 

5    1.6 

17  44  33.15 

1.312 

23  22    4.0 

0.7ri 

2 

17  44  58.31 

1.336 

23  22  18.8 

0.77 

2 

4  58.2 

17  45    4.96 

1.338 

23  22  22.6 

0.77 

3 

17  45  30.69 

1.362 

23  22  37.3 

0.76 

3 

4  54.8 

17  45  37.39 

1.364 

23  22  41.0 

'      0.76 

4 

17  46    3.69 

1.388 

23  22  55.5 

0.75 

4 

4  51.4 

17  46  10.44 

1.390 

23  22  59.1 

0.75 

5 

17  46  37.31 

1.413 

23  23  13.4 

0.74 

5 

4  48.1 

17  46  44.10 

1.415 

23  23  16.9 

0.74 

6 

17  47  11.53 

1.438 

23  23  31.0 

0.73 

6 

4  44.7 

17  47  18.36 

1.440 

23  23  34.4 

0.73 

7 

17  47  46.35 

1.463 

23  23  48.3 

0.72 

7 

4  41.3 

17  47  53.22 

1.465 

23  23  51.6 

0.71 

8 

17  48  21.77 

1.488 

23  24    5.2 

0.70 

8 

4  38.0 

17  48  28.67 

1.489 

23  24    8.4 

0.6!) 

9 

17  48  57.78 

1.512 

23  24  21.7 

0.68 

9 

4  34.7 

17  49    4.71 

1.513 

23  24  24.8 

0.67 

10 

17  49  34.36 

1.536 

23  24  37.8 

0.66 

10 

4  31.3 

17  49  41.r,| 

1.537 

23  24  40.8 

0.65 

n 

17  50  11.51 

1.560 

23  24  53.5 

0.64 

11 

4  28.0 

17  50  18.48 

1.560 

23  24  56.4 

0i»3 

12 

17  50  49.24 

1.563 

23  25    8.8 

0.62 

12 

4  24.7 

17  50  56.23 

1 .583 

23  25  11.6 

0.61 

13 

17  51  27.51 

1.606 

23  25  23.5 

0.60 

13 

4  21.4 

17  51  34.51 

1.606 

23  25  26.1 

U-5I) 

14 

17  52    6.33 

1 .628 

23  25  37.7 

0.58 

14 

4  18.1 

17  52  13.33 

1.628 

23  25  40.2 

057 

15 

17  52  45.69 

1.650 

23  25  51.3 

0.56 

15 

4  14.8 

17  52  52.70 

1.650 

« 

23  25  53.7 

0.55 

16 

17  53  25.68 

1 .672 

23  26    4.3 

.  0.54 

16 

4  11.5 

17  53  32.59 

1.672 

23  26    6.6 

O..VJ 

17 

17  54    5.99 

1694 

23  26  16.8 

0.51 

17 

4     8.3 

17  54   13.00 

1.694 

23  26  18.9 

0.51 

18 

17  54  46.92 

1.716 

23  26  28.7 

0  48 

18 

4     5.0 

17  54  53.92 

1.716 

23  26  30.7 

OAH 

19 

17  55  28.36 

1.737 

23  26  39.9 

0.45 

19 

4     1.8 

17  55  :^5.36 

1.737 

23  26  41.8 

0.4.'> 

20 

17  56  10.30 

1.758 

23  26  50.5 

0.42 

20 

3  58.6 

17  56  17.2i) 

1.758 

23  26  52.3 

0.42 

21 

17  56  52.73 

1.778 

23  27     0.4 

0.39 

21 

3  55.4 

17  56  5!».71 

1.778 

23  27    2.0 

0.30 

22 

17  57  35.65 

1.798 

2:^  27    9.6 

0.36 

22 

3  52.1 

17  57  42.61 

1.798 

23  27  11.1 

0.36 

23 

17  58  J9.05 

1.8IH 

23  27  18.0 

0.33 

23 

3  48.9 

17  58  25.99 

1.818 

23  27  19.3 

0:0 

24 

17  59    2  93 

1 .838 

23  27  25.6 

0.30 

24 

3  45.7 

17  59     9.85 

1.837 

23  27  26.H 

0.30 

25 

17  59  47.27 

1.H57 

2:)  27  32.4 

0.27 

25 

3  42.5 

17  59  54.16 

1.856 

23  27  33.4 

0.27 

26 

18    0  32.08 

1.876 

23  27  38.4 

0.24 

26 

3  39.3 

18    0  38.<)4 

1.875 

2:J  27  39.3 

9.24 

27 

18     1   17.34 

1.895 

23  27  43.6 

0.20 

27 

3  36  1 

18     1  24.17 

1.894 

23  87  44.3 

0.2t) 

28 

18    2    3.04 

1.914 

23  27  48.0 

0.16 

28 

3  32.9;  18    2     9.84 

1.912 

23  27  48.6 

0.16 

29 

18    2  49.19 

1 .932 

23  27  51.5 

0.12 

29 

3  29.8 

18     2  55.95 

1 .930 

23  27  51.9 

0.12 

30 

18    3  35.78 

1 .950 

23  27  54.1 

0.08 

30 

3  26.6 

18     3  42.50 

1 .948 

23  27  54.4 

O.O'- 

31 

18    4  22.80 

•fl.968 

-23  27  55.7 

-0.04 

31 

3  23.5 

18     4  29.48 

+1.966 

-23  27  55.9 

-0.04 

JUPITER,  1877. 


367 


1877. 

FOR  WASHINGTON  MEAN  NOON. 

POR  MERIDIAN  TRANSIT. 

Anpftrenv 

Kicht 
AiiceoaSon. 

T>!iT.  for     Apparent 
Ihonr.  1  Declination. 

Dlff.for 
1  hoor. 

Mean  Tinio 
ofTnuiftit. 

Apparent 

Rifrbt 
Aftcenftion. 

Dim  for 
1  b.of 
Long. 

Apparent 
Declination. 

Dlfl.  for 

1 hoorof 

Long. 

!     h    oi      ft 

ft 

0     /     «• 

n 

(I     h     m 

h    ni      a 

ft 

0     >      // 

ft 

Nov.  1 

18     5  10.2:? 

+I.!)e6-2:i  27  56.3 

0.00 

1     3  20.4 

18    5  16.87 

+1.984 

-23  27  56.4 

0.00 

2 

18     5  58.01) 

2.003;  23  27  56.0 

+0.04 

2     3  17.3 

18    6    4.68 

2.001 

23  27  55.9 

+0.04 

3 

18    6  46.36 

2.0201  23  27  54.7 

0.08 

3     3  14.1 

18    6  52.90 

2.018 

23  27  54.5 

0.08 

4  '  It)     7  35.03 

2.()36j  23  27  52.4 

0.12 

4     3  11.0 

18    7  41.52 

2.034 

23  27  52.0 

0.13 

5;  18     8  24.10 

2.052i  23  27  49.0 

0.16 

5    3    7.9 

18    8  30.53 

2.050 
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0.886 

6  47  56.4 

5.13 

25  20  56.4 

23  15    6.08 

0.876 

6  46    9.8 

5.05 

86 

33  15    8.77 

0.877 

6  45  54.3 

5.06 

26  20  52.8 

33  15  36.99 

0.867 

6  44    9.3 

4.99 

1       87 

33  15  39.70 

.   0J368 

6  43  53.7 

4.99 

27  20  49.3 

33  15  47.68 

0.857 

6  43  10.3 

4.93 

1      28 

33  15  50.41 

0.858 

6  41  54.6 

4.93 

28  20  45.6 

33  16    8.14 

0.848 

6  40  13.8 

4.86 

» 

33  16  10.89 

0J649 

6  39  57.0 

4.87 

29  20  42.0 

33  16  38.37 

0.838 

6  38  16.8 

4.80 

30 

33  16  31.14 

♦0.831) 

-6  38     1.0 

44.80 

30  30  38.4 

33  16  48.37 

40.829 

-6  36  3i2.4 

44.73J 

24 
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SATURN,  ISYT. 


BRte. 

isrr. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

1 

ABCension. 

Diff.for 
Ihour. 

Apparent 
DeolinatioD. 

Diff.for 
1  lioar. 

MeHti  Time 
of  Transit 

Apparant 

Rifffat 
Aaconaioo. 

Difllfor 
lb.  of 
Long. 

ApaarMt 
Dafllnatiwi 

DIftftir 
Iboarof 

Loof. 

May  1 

h    m     B 
23  16  51.16 

40*829 

-^3d    6.5 

44'.74 

(I     h    m 
1  20  34.8 

h    ra     8 
23  17    8.14 

-Ajuvj 

-^34  S9.fi 

44?67 

2 

23  17  10.95 

0.819 

6  34  13.6 

4.67 

2  20  31.2 

23  17  27.67 

0-809 

6  32  384 

4.61) 

3 

23  17  30.49 

0.809 

6  32  22.3 

4.60 

3  20  27.6 

23  17  46.95 

0.798 

6  30  48^ 
6  29    0.9 

4.53 

4 

23  17  40.78 

0.790 

6  30  32.7 

4.53 

4  20  24.0 

23  18    5.9H 

0.788 

4.46 

5 

23  18    8.82 

0.788 

6  28  44.8 

4.46 

5  20  20.4 

23  18  24.76 

0.777 

6  27  14.6 

4.39 

6 

23  18  27.61 

0.778 

6  26  58.5 

4.39 

6  20  16.8 

23  18  43.2!) 

0.767 

6  25  30.0 

4.12 

7 

23  18  46.15 

0.767 

6  25  13.9 

4.32 

7  20  13.1 

23  19    1.56 

0.756 

6  23  47.1 

4.25 

8 

23  19    4.43 

0.756 

6  23  31.1 

4.25 

8  20    9.5 

23  19  19.57 

0.745 

6  22    6.0 

4.17 

9 

23  19  22.44 

0.745 

6  21  50.0 

4.17 

9  20    5.9 

23  19  37.32 

0.734 

6  20  26.7 

4.1U 

10 

23  19  40.19 

0.734 

6  20  10.7 

4.10 

10  20    2.2 

23  19  54.80 

0.722 

6  18  49.2 

4.02 

il 

23  19  57.67 

0.723 

6  18  33.2 

4.02 

11   19  58.6 

23  20  12.00 

0.711 

6  17  13.5 

3.% 

12 

23  20  14.87 

0.712 

6  16  57.6 

3.95 

12  19  54.9 

23  20  28.93 

0.700 

6  15  39.6 

3J<7 

13 

23  20  31.80 

0.700 

6  15  23.8 

3.87 

13  19  51.3 

23  20  45.59 

0.688 

6  14    7.6 

3.rt0 

14 

23  20  48.45 

0.688 

6  13  51.9 

3.79 

14  19  47.6 

23  21     1.97 

0.676 

6  12  37.4 

3.72 

15 

23  21     4.82 

0.676 

6  12  21.8 

3.71 

15  19  44.0 

23  21  18.06 

0.664 

6  11  '9.1 

3.64 

16 

23  21  20.90 

0.664 

6  10  53.6 

3.63 

16  19  40.3 

23  21  33.86 

0.652 

6    9  4Si) 

3.56 

17 

23  21  36.69 

0.652 

6    9  27.4 

3.55 

17  19  36.6 

23  21  49.36 

0.640 

6    8  18.4 

3.4i? 

18 

23  21  52.18 

0.639 

6    8    3i2 

3.47 

18  19  32.9 

23  22    4.57 

0.628 

6    6  56.0 

3.39 

19 

23  22    7.37 

0.627 

6    6  41.0 

3.39 

19  19  29.3 

23  22  19.49 

0.615 

6    5  35j6 

3.31 

SO 

23  22  22.27 

0.615 

6    5  20.7 

3.30 

20  19  25.6 

23  22  34.11 

0.603 

6    4  17i 

a22 

21 

23  22  36.87 

0.602 

6    4    2.4 

3i22 

21  19  21.9 

23  22  48.42 

0.590 

6    3    Oi) 

3.14 

22 

23  22  51.16 

0.589 

6    2  46i2 

3.13 

22  19  18.2 

23  23    2.43 

0.578 

6    1  46.4 

3.06 

23 

23  23    5.15 

0.576 

6    1  32.0 

3.05 

23  19  14.5 

23  23  16.14 

0.565 

6    0  34.0 

2.97 

24 

23  23  18.83 

0.563 

6    0  19.8 

2.96 

24  19  10.8 

23  23  29.54 

0.552 

5  59  23.7 

2.8!) 

25 

23  23  32.20 

0.5») 

5  59    9.7 

2.88 

25  19    7.0 

23  23  42.62 

0.539 

5  58  15.4 

2.811 

26 

23  23  45.25 

0.537 

5  58     1.7 

2.79 

26  19    3.3 

23  23  55.39 

0.526 

5  57    9.S 

2.71 

27 

23  J23  57.99 

0.524 

5  56  55.7 

2.71 

27  18  59.6 

23  24    7.85 

0.513 

5  56    5.0 

2.6:1 

28 

23  24  10.42 

0.511 

5  55  51.8 

2.62 

28  18  55.9 

23  24  20.00 

0.500 

5  55    2.9 

2.54 

29 

23  24  22.53 

0.498 

5  54  50.0 

2.53 

29  18  52.1 

23  24  31.83 

0.486 

5  54    34) 

8.45 

30 

23  24  34.32 

0.484 

5  53  50.4 

2.44 

30  18  48.4 

23  24  43.33 

0.472 

5  53    5.3 

2.36 

31 

23  24  45.78 

0.471 

5  52  53.0 

2.35 

31  18  44.6 

23  24  54.50 

0.459 

5  52    9.7 

8J27 

June  1 

23  24  56.91 

0.457 

6  51  57.7 

2.26 

1  18  40.9 

23  25    5.34 

0.445 

5  51  16.3 

8.1a 

2 

23  25    7.71 

0.443 

5  51     4.6 

2.17 

2  18  37.1 

23  25  15.85 

0.431 

5  50  25.0 

3.09 

3 

23  25  18.17 

0.429 

5  50  13.6 

2.08 

3  18  33.4 

23  25  26.02 

0.417 

5  49  35.8 

3.00 

4 

23  25  28.29 

0.415 

5  49  24.8 

1.99 

4  18  29.6 

23  25  35.86 

0.403 

5  48  48.8 

li)l 

5 

23  25  38.08 

0.401 

5  48  38.3 

•    1.89 

5  18  25.8 

23  25  45^ 

0.389 

5  48    4.1 

li?l 

6 

23  25  47.53 

0.386 

5  47  54.1 

1.80 

6  18  22.0 

23  25  54.52 

0.375 

5  47  21.7 

1.72 

7 

23  25  56.63 

0.372 

5  47  12.1 

1.70 

7  18  18.3 

23  26    3.34 

0.360 

5  46  41.6 

iJSi 

8 

23  26    5.39 

0.358 

5  46  32.4 

1.61 

8  18  14.5 

23  26  11.81 

0.346 

5  46    3.8 

1.53 

9 

23  26  13.80 

0.343 

5  45  55.0 

1.51 

9  18  10.7 

23  26  19.94 

0.331 

5  45  28.2 

1.44 

10 

23  26  21.86 

0.328 

5  45  19.9 

1.41 

10  18    6.9 

23  26  27.71 

0.316 

5  44  54.9 

1.34 

11 

23  26  29.56 

0.314 

5  44  47.1 

1.32 

11   18    3.0 

23  26  35.13 

0.302 

5  44  24.0 

1.34 

12 

23  26  36.91 

0.299 

5  44  16.7 

1.22 

12  17  59.2 

23  26  42.19 

0.287 

5  43  55.4 

1.14 

13 

23  26  43.90 

0.284 

5  43  48.6 

1.12 

13  17  55.4 

23  26  48.89 

0.272 

5  43  29.8 

1.04 

14 

23  26  50.53 

0.269 

5  43  22.9 

1.02 

14  17  51.6 

23  26  55.23 

0.257 

5  43    5.3 

0.95 

15 

23  26  56.80 

0.254 

5  42  59.5 

0.93 

15  17  47ii 

23  27     ]i22 

0JM2 

5  42  43.7 

0.45 

16 

23  27    2.71 

0i«39 

5  42  38.4 

0.83 

16  17  43.9 

23  27    6.85 

0.227 

5  42  24.3 

0.76 

17 

23  27    8.26 

0.224 

5  42  19.6 

0.74 

17  17  40.0 

23  27  12.12 

0.212 

5  42    7.2 

0.66 

18 

23  27  13.45 

0509 

5  42    3.1 

0.64 

18  17  36.2 

23  27  17.04 

0.197 

5  41  52.5 

0.56 

19 

23  27  18.29 

0.194 

5  41  49.0 

0.54 

19  17  32.4 

23  27  21.59 

0.182 

5  41  40J8 

0.46 

20 

23  27  22.76 

0.179 

6  41  37.3 

0.44 

20  17  28.5 

23  27  25.78 

0.167 

5  41  30J2 

0.37 

21 

23  27  26.86 

0.163 

5  41  27.9 

0.34 

21  17  24.6 

23  27  29.60 

0.151 

5  41  S2.6 

0.27 

22 

23  27  30.59 

0.148 

5  41  20.9 

0.24 

22  17  20.8 

2:i  27  33.05 

0.136 

5  41  17.3 

0.17 

23 

23  27  33.95 

0.132 

5  41  I6J2 

0.15 

23  17  16.9 

23  27  36.14 

0.121 

5  41  14.3 

40.0^ 

24 

23  27  36.95 

0.117 

5  41  13.9 

40.05 

24  17  13.0 

23  27  38.87 

0.106 

5  41  13.6 

-0.02 

25 

23  27  39.58 

0.102 

5  41  13.9 

-0.05 

25  17    9.1 

23  27  41.24 

0.091 

5  41  15.3 

0.12 

26 

23  27  41.85 

0.087 

5  41   16.3 

0.15 

26  17    5i2 

23  27  43.24 

0.076 

5  41  19.:) 

0.22 

27 

23  27  43.75 

0.071 

5  41  21.0 

0.25 

27  17    1.3 

23  27  44.87 

0.060 

5  41  25.7 

0.33 

28 

23  27  45.28 

0.056 

5  41  28.1 

0.34 

28  16  57.4 

23  27  46.14 

0.045 

5  41  34.5 

0.41 

29 

23  27  46.44 

0.041 

5  41  37.5 

0.44 

29  16  53.5 

23  27  47.04 

0.030 

5  41  45.6 

0.51 

30 

23  27  47.23 

0.025 

5  41  49.3 

0.54 

30  16  49.6 

23  27  47.57 

40.014 

5  41  59.0 

0.61 

31 

23  27  47.65 

40.010 

-5  42    3.4 

-0.64 

31  16  45.6 

23  27  47.73 

-0.001 

-5  42  14.7 

-0.70 

SATURN,  18TT. 
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1997. 

FOR  WAJ3UUI6TOir  MEAN  NOOK. 

FOB  MgRIDTAN  TRANSIT. 

AMeoaioB. 

DUCfor 
Ibonr. 

Appar«nt 
Declination. 

Diiffor 
Iboor. 

Mean  Time 
of  Transit. 

Apparent 

^  fiiSt 

Aaoenaion. 

Difllfor 
lh.of 
Long. 

Apparent 
Deollnatlon. 

-4  42  14.7 

BULfn] 
Ihonrof 

Jttlj    1 

h    m     8 
23  27  47.65 

-M^OIO 

-5  42    3.4 

-0.64 

d      h    m  ,     h    ro     a 
1  16  45.6  23  27  47.73 

-o'ooi 

0t 
-0.70 

it 

23  27  47.70 

-0.005 

5  42  19.9 

0.74 

2  16  41.7 

23  27  47.53 

0.016 

5  42  32.7 

om 

3 

23  27  47.39 

0.021 

5  42  38.7 

0.83 

3  16  37.7 

23  27  46.96 

0.031 

5  42  53.1 

0.90 

4 

23  27  46.71 

0.036 

5  42  59.8 

0.93 

4  16  33.8 

23  27  46.03 

0.046 

5  43  15.8 

0.99 

5 

23  27  45.66 

0.051 

5  43  23.3 

1.03 

5  16  29.8 

23  27  44.73 

0.062 

5  43  40.8 

1.09 

6 

23  27  44iM 

0.067 

5  43  49.1 

1.12 

6  16  25.9 

23  27  43.06 

0.077 

5  44    8.1 

1.19 

7 

23  27  42.45 

0.U83 

5  44  17.2 

1.22 

7  16  21.9 

23  27  41.02 

0.093 

5  44  37.7 

138 

» 

23  27  40Jie) 

0.098 

5  44  47.6 

1.31 

8  16  17.9 

23  27  38.61 

0.108 

5  45    9.6 

1.38 

9 

23  27  37.75 

0.113 

5  45  20.3 

1.41 

9  16  14.0 

23  27  :i5.83 

0.123 

5  45  43.7 

1.47 

10 

23  27  34.85 

0.128 

5  45  55.3 

1.51 

10  16  10.0 

23  27  32.69 

0.138 

5  46  20.1 

1.56 

11 

23  27  31.59 

0.144 

5  46  32.6 

1.60 

11  16    6.0 

23  27  29.19 

0.153 

5  46  58.8 

1.66 

12 

23  27  27J)6 

0.159 

5  47  12J2 

1.70 

12  16    2.0 

23  27  25.33 

0.168 

5  47  39.8 

1.75 

13 

23  27  23.97 

0.174 

5  47  54.0 

1.79 

13  15  58.0 

23  27  21.11 

0.183 

5  48  23X) 

1.85 

14 

23  27  19.62 

0.189 

5  48  38.0 

1.88 

14  15  54.0 

23  27  16.54 

0.196 

5  49    8.4 

1.94 

15 

23  27  14.91 

U204 

5  49  24.2 

1.97 

15  15  50.0 

23  27  11.61 

0213 

5  49  55.9 

2.02 

16 

23  27    9.85 

0218 

5  50  12.5 

2.06 

16  15  46.0 

23  27    6.33 

0.227 

5  50  45.5 

2.11 

17 

23  27    4.44 

0233 

5  51     3.0 

2.15 

17  15  41.9 

23  27    0.71 

0241 

5  51  37.3 

2.20 

18 

23  26  58.68 

0547 

5  51  55.7 

2J!U 

18  15  37.9 

23  26  54.74 

OJSiSe 

5  52  312 

2J29 

19 

23  26  52.57 

0.262 

5  52  50.5 

2.32 

19  15  33.9 

23  26  48.43 

0J270 

5  53  27.1 

2.37 

20 

23  26  4612 

0276 

5  53  47.3 

2.41 

20  15  29.8 

23  26  41.78 

0284 

5  54  25.1 

246 

21 

23  26  39.33 

0.290 

5  54  46.1 

2.49 

21  15  25.8 

23  26  34.79 

oxm 

5  55  25.1 

2J54 

22 

23  26  32.20 

0.304 

5  55  47.0 

2.58 

22  15  21.7 

23  26  27.47 

0.312 

5  56  27.1 

2jG2 

23 

23  26  24.74 

0.318 

5  56  49.9 

2.66 

23  15  17.7 

23  26  19.81 

0.326 

5  57  31.1 

2.71 

24 

23  26  16.94 

0.332 

5  57  54.8 

;2.74 

24  15  13.6 

23  26  11.82 

0340 

5  58  37.0 

2.79 

25 

23  26    SMI 

0.345 

5  59    1.6 

282 

25  15    9.5 

23  26    3.51 

0353 

5  59  44.8 

2.86 

26 

23  26    0.36 

0.359 

6    0  10.3 

2.90 

26  15    5.4 

23  25  54J» 

0.366 

6    0  54.5 

2.94 

27 

23  25  51.60 

0372 

6    1  20.9 

2.98 

27  15    1.4 

23  25  45.96 

0.379 

6    2    6.1 

3.02 

28 

23  25  42.52 

0.385 

6    2  33.4 

3.06 

28  14  57.3 

23  25  36.71 

0.392 

6    3  19.6 

3.10 

29 

23  25  33.13 

0.398 

6    3  47.8 

3.14 

29  14  532 

23  25  27.15 

0.405 

6    4  34.9 

3.17 

30 

23  25  23.42 

0411 

6    5    4.0 

321 

30  14  49.1 

23  25  17.28 

0.418 

6    5  51.9 

325 

31 

23  25  13.41 

0.424 

6    6  21.9 

328 

31  14  45.0 

23  25    7.10 

0.430 

6    7  10.7 

3.32 

Aug.  1 

23  25    3.09 

0.436 

6    7  41.6 

3.36 

1  14  40.9 

23  24  56.62 

0.443 

6    8  31Ji 

3J9 

2 

23  24  52.47 

0.449 

6    9    3.0 

3.43 

2  14  36.8 

23  24  45.85 

0.455 

6    9  533 

3.46 

3 

23  24  41.55 

0.461 

6  10  26.0 

3.49 

3  14  32.7 

23  24  34.79 

0.467 

6  11  17.1 

3.52 

4 

23  24  30.34 

0.473 

6  11  50.7 

3.56 

4  14  28.6 

23  24  23.45 

0.478 

6  12  42.5 

3.59 

5 

23  24  18.H6 

0.484 

6  13  17.0 

3.63 

5  14  24.4 

23  24  11.84 

0.490 

6  14    95 

3.66 

6 

23  24    7.10 

0.496 

6  14  44.8 

3.69 

6  14  20.3 

23  23  59.95 

0.501 

6  15  38.0 

3.72 

7 

23  23  55.07 

0.507 

6  16  14.2 

3.76 

7  14  162 

23  23  47.79 

0.512 

6  17    8.0 

3.78 

8 

23  23  42.77 

0.518 

6  17  45.1 

zm 

8  14  12.0 

23  23  35.37 

0.523 

6  18  39.5 

3.84 

9 

23  23  30.21 

0.529 

6  19  17.4 

3.88 

9  14    7.9 

23  23  2269 

0.534 

6  20  12.4 

3.90 

10 

23  23  17.39 

0.539 

6  20  51.1 

3.93 

10  14    3.7 

23  23    9.76 

0^4 

6  21  46.6 

395 

11 

23  23    4.32 

0.550 

6  22  26.1 

3.99 

11  13  59.6 

23  22  56.58 

0.654 

6  23  22.1 

4.00 

W 

23  22  51.01 

0.560 

6  24    2.4 

4.04 

12  13  55.4 

23  22  43.17 

0.563 

6  24  58.8 

4.05 

13 

23  22  37.46 

0.569 

6  25  39.9 

4J)9 

13  13  51.3 

23  22  29.54 

0.573 

6  26  36.7 

4.10 

14 

23  22  23.69 

0.578 

6  27  18.5 

4.13 

14  13  47.1 

23  22  15.69 

0.582 

6  28  15i) 

4.15 

15 

23  22    9.70 

0.587 

6  28  58.3 

4.18 

15  13  42.9 

23  22    1.62 

0.591 

6  29  56.0 

420 

16 

23  21  55.50 

0.596 

6  30  39J2 

423 

16  13  38.8 

23  21  47.34 

0.599 

6  31  373 

424 

17 

23  21  41.09 

0.605 

6  32  212 

4.27 

17  13  34.6 

23  21  32.86 

0.607 

6  *33  19.5 

428 

18 

23  21  26.48 

0.613 

6  34    42 

4.31 

18  13  30.4 

23  21  18.18 

0.615 

6  35    2.6 

431 

19i23  21   11.68 

0.620 

6  35  48.1 

4.35 

19  13  26.2 

23  21    3.32 

0.623 

6  36  46.5 

4.35 

20 ;  23  20  56.70 

0.628 

6  37  32.8 

4.:t8 

20  13  22.0 

23  20  48.28 

0.630 

6  38  313 

4.39 

21 

23  20  41. .'>4 

0.635 

6  39  18.3 

4.41 

21  13  17.9 

23  20  33.07 

0.637 

6  40  17.0 

4.42 

22  23  20  26.21 

0.642 

6  41     4.6 

4.45 

22  13  13.7 

23  20  17.69 

0.644 

6  42    3.5 

4.45 

23  23  20  10.71 

0.6491 

6  42  51.7, 

4.48 

23  13    9.5 

23  20    2.15 

0.651 

6  43  50.7 

4.48 

24  23  19  55.06 

0.655 

6  44  39.5 

4.50 

24  13    5.3  23  19  46.46 

0.656 

6  45  38.5 

4.50 

25  23  19  39.27 

0.661 

6  46  27.9 

4.53 

25  13    1.1  23  19  30.64 

0.662 

6  47  26.8 

4.53 

26  23  19  23.34 

0.666, 

6  48  16.8 

4.55 

26  12  56.9  23  19  14.69 

0.667 

6  49  15.7 

4.55 

27  23  19    7.2B 

0.672 

6  50    6.2 

4.57 

27  12  52.7!  23  18  58.61 

0.673, 
0.678 

6  51    5.1 

4Ji7 

2H  23  18  51.09 

0.677 

6  51  56.1, 

4J59 

28  12  48.5  23  18  42.40 

6  52  54.9 

4.66' 

29,23  18  34.78 

0.682 

6  53  46.4 

4.60 

29  12  44.3  23  18  2608 

0.682 

6  54  45.1 

4.60 

30 

23  18  18.36 

0.686 

6  55  37.0 

4.62 

30  12  40.1123  18    9.66 

0.686 

6  56  35J6 

4j61 

31 

23  18    1.85 

-0690' 

-6  57  28.0 

-4.63 

31  12  35.9  23  17  53.151 

-0.690 

-6  58  26.4 

-4jG2 
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Date. 
I«T7. 

FOB  WASHINOTON  MEAK  NOON. 

FOR  MEBIDTAN  TRANSIT. 

Appareot 

raght 

Ascension. 

Diff.  for 
1  hour. 

Apparent 
Declination. 

Diflf.for 
1  hoar. 

Mean  Time 
of  Tranait. 

Apparent 

Right 
Ascension. 

Difllfor 
lh.of 
Long. 

Apparent 

DHL  for 
Ikovrof 

Long. 

Sept.  1 

h 
23 

m     8 
17  45.25 

-o'!694 

-6  59  19.3 

-4'.64 

d     h     m 
1   12  31.7 

b    m     s 
23  17  36.55 

-0*694 

-f  d  if5 

-4:63. 

2 

23 

17  28.56 

0.697 

7     1   10.8 

4.65 

2  12  27.5 

23  17  19.86 

0.6W 

7  a  a7 

4.64 

3 

23 

17  11.79 

0.700 

7    3    2.4 

4.65 

3  12  23.3 

23  17    3.11 

0.699 

7    4    0.0 

4.64 

4 

23 

16  54.96 

0.702 

7    4  54.0 

4.65 

4  12  19.1 

23  16  46.30 

0.701 

7    5  51.3 

4.64 

5 

23 

16  38.08 

0.704 

7    6  45.6 

4.65 

5  12  14.8 

23  16  29.45 

0.703 

7    7  485 

4j63 

6 

23 

16  21.16 

0.706 

7    8  37.1 

4.64 

6  12  10.6 

23  16  12.57 

0.704 

7    9  33j6 

4.63 

7 

23 

16    4.21 

0.707 

7  10  28.5 

4.64 

7  12    6.4 

23  15  55.65 

0.706 

7  11  94.6 

4.62 

8 

23 

15  47.23 

0.708 

7  12  19.7 

4.63 

8  12    2.2 

23  15  38.70 

0.707 

7  13  15.4 

4.61 

9 

23 

15  30.22 

0.709 

7  14  10.7 

4.62 

9  11  58.0 

23  15  21.73 

0.707 

7  15    5.9 

4.6(1 

10 

23 

15  13iW) 

0.709 

7  16    1.4 

4.61 

10  11  53.8 

23  15    4.76 

0.707 

7  I6  56i2 

4-59 

11 

23 

14  56.18 

0.708 

7  17  51.8 

4.59 

11   11  49.6 

23  14  47.80 

0.706 

7  18  46.1 

4..'»7 

V2 

23  14  39.18 

0.708 

7  19  41.8 

4.57 

12  11  45.3 

23  14  30.86 

0.705 

7  20  35.5 

4.5.-» 

13 

23 

14  22.20 

0.707 

7  21  31.3 

4.55 

13  11  41.1 

23  14  13.94 

0.704 

7  22  24.4 

4.'i2 

14 

23 

14    5.25 

0.705 

7  23  20.2 

4.52 

14  11  36.9 

23  13  57.06 

0.703 

7  24  12.7 

4iM) 

15 

23 

13  48.34 

0.704 

7  25    8.4 

4.50 

15  11  32.7 

23  13  40Ji22 

0.701 

7  26    0.3 

4.47 

16 

23 

13  31.47 

0.702 

7  26  56.0 

4.47 

16  1 1  28.5 

23  13  23.42 

0.699 

7  27  475 

444 

17 

23 

13  14.65 

0.699 

7  28  42.8 

4.44 

17  11  24.3 

23  13    6.68 

0.696 

7  29  33.:) 

4.40 

18 

23 

12  57.90 

0.696 

7  30  28.9 

4.40 

18  U  20.1 

23  12  50.01 

0.693 

7  31  18.6 

4.37 

19 

23 

12  41.23 

0.693 

7  32  14.2 

4.37 

19  11   15.9 

23  12  33.43 

0.689 

7  33    .^2 

4.34, 

20 

23  12  24.65 

0.689 

7  33  58.7 

4.34 

20 '11  11.7 

23  12  16.94 

0.685 

7  34  47.0 

4.31 ; 

21 

23  12    8.16 

0,685 

7  36  42.3 

4.30 

21  11     7.5 

23  12    0.55 

0.681 

7  36  20i) 

457 

22 

23  11  51.77 

0.681 

7  37  24.9 

4.25 

22  11     3.3 

23  11  44.26 

0.676 

7  38  11.8 

452 

23 

23  11  35.49 

0.676 

7  39    6.5 

4.21 

23  10  59.1 

23  11  28.08 

0.672 

7  39  5«.7 

4.H 

24 

23 

11  19.32 

0.671 

7  40  47.0 

4.16 

24  10  54.9 

23  11   12.02 

0.667 

7  41  33.4 

4.1:? 

25 

2:) 

1 1     3.28 

0.666 

7  42  26.4 

4.12 

25  10  50.7 

23  10  56.08 

0.661 

7  43  10.9 

4.oh; 

26 

23 

10  47.37 

0.660 

7  44    4.6 

4.07 

26  10  46.5 

23  10  40.27 

0.656 

7  44  48.2 

4.03; 

27 

23 

10  31.59 

0.654 

7  45  41.5 

4.01 

27  10  42.3 

23  10  24.60 

0.650 

7  46  24.3 

3.»:ii 

28 

23 

10  15.96 

0.648 

7  47  17.2 

3.96 

28  10  38.1 

23  10    9.09 

0.643 

7  47  59.8 

3i)2 

29 

23 

10    0.50 

0.641 

7  48  51 .6 

3.90 

29  10  33.9 

23    9  53.76 

0.636 

7  49  38.7 

3.b7 

30 

23 

9  45.21 

0.634 

7  50  24.6 

3.85 

30  10  29.7 

23    9  38.58 

0.629 

7  51    4jd 

3.^1 

Oct.  1 

23 

9  30.09 

0.626 

7  51  56.2 

3.79 

1  10  25.5 

23    9  23.58 

0.621 

7  58  35j5 

375 

2 

23 

9  15.15 

0.619 

7  53  26.3 

3.72 

2  10  21.4 

23    9    8.76 

0.613 

7  54    4.7 

Z.G9 

3 

23 

9    0.40 

0.610 

7  54  54.9 

3.66 

3  10  17.2 

23    8  54.14 

0.605 

7  55  38.4 

3.62 

4 

23 

8  45.86 

0.601 

7  56  22.0 

3.60 

4  10  13.0 

23    8  39.73 

0.596 

7  56  5^5 

3.5:» 

5 

23 

8  31.53 

0.593 

7  57  47.5 

3.53 

5  10    8.9 

23    8  25.53 

0.587 

7  58  23.0 

3.49 

6 

23 

8  17.41 

0.584 

7  59  11.3 

3.46 

6  10    4.7 

23    8  11.54 

0.578 

7  59  45.9 

3.42 

7 

23 

8    3.51 

0.574 

8    0  33.4 

3.39 

7  10    0.5 

23    7  57.78 

0.569 

8    I    7.1 

3.35 

8 

23 

7  49.84 

0.564 

8     1  53.8 

3.31 

8    9  56.4 

23    7  44.25 

0.559 

8    8  26.5 

3J>7 

9 

23 

7  36.42 

0.554 

8    3  124 

3.24 

9    9  52.2 

23    7  30.97 

0.548 

8    3  44.1 

3J^ 

10 

23 

7  23.25 

0.544 

8    4  29.1 

3.16 

10    9  48.1 

23    7  17.94 

0.538 

8    4  59J) 

3.V2 

11 

23 

7  10.33 

0.533 

8    5  44.0 

3.08 

11     9  43.9 

23    7    5.16 

0527 

8    6  138 

3.04, 

12 

23 

6  57.67 

0.522 

8    6  57.0 

3.00 

12    9  39.8 

23    6  52.65 

0.516 

8    7  35.8 

2,i« 

13 

23 

6  45.28 

0.510 

8    8    8.1 

2.92 

13    9  35.7 

23    6  40.41 

0.504 

8    8  35.9 

2.K^ 

14 

23 

6  33.17 

0.499 

8    9  17.2 

2.84 

14    9  31.5 

23    6  28.45 

0.492 

8    9  44.0 

2.W 

15 

23 

6  21.34 

0.487 

8  10  24.2 

2.75 

15    9  27.4 

23    6  16.77 

0.481 

8  10  50.1 

2.71 

16 

23 

6    9.80 

0.475 

8  11  29.2 

2.66 

16    9  23.3 

23    6    5.37 

0.469 

8  11  54.1 

262 

17 

23 

5  58.55 

0.462 

8  12  32.1 

2.58 

17    9  19.2 

23    5  54.26 

0.457 

8  18  56.0 

2.54 

18 

23 

5  47.60 

0.450 

8  13  32.9 

2.49 

18    9  15.0 

23    5  43.45 

0.444 

8  13  55.8 

2.4:. 

19 

23 

5  36.95 

0.437 

8  14  31.6 

2.40 

19    9  10.9 

23    5  32.95 

0.431 

8  14  53.5 

2.36 

20 

23 

5  26.61 

0.424 

8  15  28.2 

2.31 

20    9    6.8 

23    5  22.76 

0.418 

8  15  49.1 

257 

21 

23 

5  16.58 

0.411 

8  16  22.6 

2.22 

21     9    2.7 

23    5  12.88 

0.405 

8  16. 48.6 

2.IH 

22 

23 

5    6.86 

0.398 

8  17  14.9 

2.13 

22    8  58.6 

23    5    3.31 

0.392 

8  17  33.9 

8.01» 

23 

23 

4  57.47 

0.384 

8  18    5.0 

2.04 

23    8  54.6 

23    4  54.07 

0.378 

8  18  23.0 

2.00 

24 

23 

4  48.41 

0.371 

8  18  52.8 

1.94 

24    8  50.5 

23    4  45.16 

0.364 

8  19    9.8 

liM) 

25 

23 

4  39.68 

0.357 

8  19  38.3 

1.85 

25    8  46.4 

23    4  36.58 

0.:S50 

8  19  54.4 
^30  36.7 

u\ 

26 

23 

4  31.29 

0.342 

8  20  21.5 

1.75 

26    8  42.3 

23    4  28.34 

0.:^ 

1.71 

27 

23 

4  23.25 

0.328 

8  21     2.5 

1.66 

27    8  38.3 

23    4  20.44 

0.32^ 

8  81  16.7 

1^ 

28 

23 

4  15.55 

0.314 

8  21  41.2 

1.56 

28    8  34  2 

23    4  12.88 

0.308 

8  31  54.4 

1.5ti 

29 

23 

4    8.20 

0.299 

8  22  17.5 

1.46 

29    8  30.2 

23    4    5.67 

0.293 

6  33  80.7 

1.42 

30 

23 

4     1.20 

0.284 

8  22  51.4 

1.36 

30    8  26.1 

23    3  58.81 

0.278 

8  33    8.7{ 

1.33 

31 

23 

3  54.55 

0.270 

8  23  23.0 

1.27 

31     8  22.1 

23    3  52.31 

0J263 

8  23  33.4 

1.23 

32 

23 

3  48.26 

-0.254 

-8  23  52.2 

-1.17 

82    8  18.0 

23    3  46.17 

-0.248 

-8  24     1.7 

-1.13  i 
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fOR  WAfiHINOT 

ON  MEAN  H 

rooN. 

FOB  MERIDIAN  TRANSIT. 

Dal*. 
1877. 

^ISSS"* 

Difffor 
Ihonr. 

Ajmarent 
DeclinAtioo. 

DUTfor 
Ihonr. 

Mean  Time 

Apparent 

Kght 
AAcension. 

Diitfor 
lh.of 
Long. 

Apparent 
DeoBnatioD. 

DUTfor 

Ihonr  of 

Long. 

b 

m     ■ 

8 

O       t       n 

n 

d 

h    m 

h 

m     8 

8 

0     *     II 

u 

Not.  1 

23 

3  48J26 

-0.254 

-8  23  52.2 

-1.17 

1 

8  18.0 

23 

3  46.17 

-0.248 

-8  24    1.7 

-1.13 

2 

23 

3  42.34 

0J239 

8  24  19.0 

1.06 

2 

8  14.0 

23 

3  40.40 

0.233 

8  24  27.6 

1.03 

3 

23 

3  3680 

0.223 

8  24  43.3 

0.96 

3 

8  10.0 

23 

3  35.00 

0517 

8  24  51.0 

0.92 

4 

23 

3  31.63 

0.207 

8  25    5.2 

0.86 

4 

8    6.0 

23 

3  29.97 

0J202 

8  25  12.0 

0.82 

5 

23 

3  26.84 

0.192 

8  25  24.6 

0.76 

5 

8    2.0 

23 

3  25.32 

0.186 

8  25  30.5 

0.72 

6 

23 

3  22.43 

0.176 

8  25  41.5 

0.65 

6 

7  58.0 

23 

3  21.05 

0.170 

8  25  46.6 

0.62 

7 

23 

3  18.40 

0.160 

8  25  55.9 

0.55 

7 

7  54.0 

23 

3  17.16 

0.154 

6  26    0.2 

0.51 

8 

23 

3  14.75 

0.144 

8  26    7.8 

0.45 

8 

7  50.0 

23 

3  13.65 

0.138 

8  26  11.3 

0.41 

9 

23 

3  11.49 

0.128 

8  26  17.3 

0.34 

9 

7  46.0 

23 

3  10.52 

0.122 

8  26  19.9 

0.31 

10 

23 

3    8.61 

0.112 

6  26  24.3 

Oi24 

10 

7  42.0 

23 

3    7.77 

0.106 

8  26  26.0 

0.20 

11 

23 

3    6.12 

0.096 

8  26  28.8 

0.14 

11 

7  38.0 

23 

3    5.41 

0.090 

8  26  29.7 

4).10 

12 

23 

3    4.02 

0.079 

8  26  30.8 

-0.03 

12 

7  34.1 

23 

3    3.44 

0.074 

8  26  30.9 

0.00 

13 

23 

3    2.31 

0.063 

8  26  30.3 

40.07 

13 

7  30.1 

23 

3    1.86 

0.058 

8  26  29.6 

+0.11 

14 

23 

3    1.00 

0.046 

8  26  27.2 

0.18 

14 

7  26.2 

23 

3    0.67 

0.041 

8  26  25.8 

0J21 

15 

23 

3    0.06 

0.030 

6  26  21.6 

0M9 

15 

7  22.2 

23 

2  59.87 

0.025 

8  26  19.4 

0.32 

16 

23 

2  59.55 

-0.014 

8  26  13.5 

0.39 

16 

7  18.3 

23 

2  59.47 

-0.009 

8  26  10.5 

042 

17 

23 

2  59.42 

^.003 

8  26    2.9 

0.49 

17 

7  14.4 

23 

2  59.46 

+0.008 

8  25  59J2 

0.52 

IH 

23 

2  59.68 

0.019 

8  25  49.8 

0.60 

18 

7  10.4 

23 

2  59.84 

0.024 

8  25  45.4 

0.62 

19 

23 

3    0.34 

0.036 

8  25  34.3 

0.70 

19 

7    6.5 

23 

3    0.61 

0.040 

8  25  29.2 

0.73 

20 

23 

3    1.39 

0.052 

8  25  16.3 

0.80 

20 

7    2.6 

23 

3    1.78 

0.057 

8  25  10.5 

0i» 

21 

23 

3    2.84 

0.069 

8  24  55.8 

0.91 

21 

6  58.7 

23 

3    3.34 

0.073 

8  24  49.4 

0.93 

22 

23 

3    4.68 

0.085 

8  24  32.8 

1.01 

22 

6  54.8 

23 

3    5J29 

0.089 

8  24  25.8 

1.04 

23 

23 

3    692 

0.101 

8  24    7.4 

1.11 

23 

6  50.9 

23 

3    7.63 

0.106 

8  23  59.7 

1.14 

21 

23 

3    9.55 

0.118 

8  23  39.5 

1.21 

24 

6  47.0 

23 

3  10.37 

0.122 

8  23  31.2 

1.24 

25 

23 

3  12.58 

0.134 

8  23    9.1 

1.32 

25 

6  43.1 

23 

3  13.50 

0.139 

8  23    0.2 

1.34 

26 

23 

3  16.00 

0.151 

8  22  363 

1.42 

26 

6  39.3 

23 

3  17.02 

0.155 

8  22  26.8 

1.45 

27 

23 

3  19.81 

0.167 

8  22    1.0 

1.52 

27 

6  35.4 

23 

3  20.93 

0.171 

8  21  50.9 

1.55 

28 

23 

3  24.01 

0.183 

8  21  23.3 

1.62 

28 

6  31.5 

23 

3  25.22 

0.187 

8  21  12.6 

1.65 

29 

23 

3  28.61 

0.200 

8  20  43.2 

1.72 

29 

6  27.7 

23 

3  29.91 

0.204 

8  20  31.9 

1.75 

30 

23 

3  33.60 

0.216 

8  20    0.6 

1.82 

30 

6  23.8 

23 

3  34.99 

Oi220 

8  19  48.8 

1.85 

Dec  1 

23 

3  38.98 

0.232 

8  19  15.6 

1.93 

1 

6  20.0 

23 

3  40.46 

0.2.36 

8  19    3.3 

1.96 

2 

23 

3  44.75 

0.249 

8  18  28.1 

2.03 

2 

6  16.2 

23 

3  46.32 

0.252 

8  18  15.3 

2.05 

3 

23 

3  50.91 

0.265 

8  17  38.2 

2.13 

3 

6  12.3 

23 

3  52.56 

0268 

8  17  24.9 

2.15 

4 

23 

3  57.46 

0.281 

8  16  45.9 

2i23 

4 

6    8.5 

23 

3  59.19 

0.284 

8  16  32i2 

2JM 

5 

23 

4    4.39 

0.297 

8  15  51.3 

2.32 

5 

6    4.7 

23 

4    6.20 

0.300 

8  15  37J2 

2.34 

6 

23 

4  11.71 

0.313 

8  14  54.4 

2.42 

6 

6    0.9 

23 

4  13.60 

0.316 

8  14  99M 

2.44 

7 

23 

4  19.41 

0.32!) 

8  13  55.1 

2.52 

7 

6  57.1 

23 

4  21.38 

0.332 

8  13  40.1 

2.54 

8 

23 

4  27.49 

0.345 

8  12  53.4 

2.62 

8 

5  53.3 

23 

4  29.53 

0.348 

8  12  38.0 

2.64 

9 

23 

4  35.95 

0.360 

6  11  49.4 

2.71 

9 

5  49.5 

23 

4  38.06 

0.363 

8  11  33.6 

2.r3 

10 

23 

4  44.79 

0.376 

8  10  43.1 

2.81 

10 

5  45.7 

23 

4  46.97 

0.379 

8  10  26.9 

2.83 

11 

23 

4  54.01 

0.392 

8    9  34.5 

2.91 

11 

5  41.9 

23 

4  56.25 

0.394 

8    9  17.9 

2.92 

12 

23 

5    3.60 

0.407 

8    8  23.6 

3.00 

12 

5  38i2 

23 

5    5.90 

0.410 

6    8    6.7 

3.01 

13 

23 

5  13.55 

0.422 

8    7  10.5 

3.09 

13 

5  34.4 

23 

5  15.91 

0.425 

8    6  53.3 

3.10 

14 

23 

5  23.86 

0.437 

8    5  55.2 

3.18 

14 

5  30.6 

23 

5  26.28 

0.440 

8    5  37.7 

ZJ20 

15 

23 

5  34.53 

0.452 

8    4  37.7 

3.27 

15 

5  26.9 

23 

5  37.00 

0.454 

8    4  19.9 

3J29 

16 

23 

5  45.56 

0.467 

8    3  18.1 

3.36 

16 

6  23.1 

23 

5  48.08 

0.469 

8    2  59.9 

3.38 

17 

23 

5  56.95 

0.482 

8    1  56.3 

3.45 

17 

5  19.4 

23 

5  59.52 

0.484 

8    1  37.8 

3.46 

18 

23 

6    8.69 

0.496 

8    0  32.4 

3.54 

18 

5  15.7 

23 

6  11.31 

0.498 

8    0  13.6 

3.55 

19 

23 

6  2().78 

0.511 

7  59    6.3 

363 

19 

5  11.9 

23 

6  23.44 

0.513 

7  58  47.3 

3.64 

20 

23 

6  33.21 

0.525 

7  57  38.1 

3  72 

20 

5    8.2 

23 

6  35.92 

0.527 

7  57  18.9 

3.73 

21 

23 

6  45.99 

0.540 

7  56    7.8 

3.80 

21 

5    4.5 

23 

6  48.74 

0.541 

7  55  48.4 

3.81 

22 

23 

6  59.11 

0.554 

7  54  35.5 

3.89 

22 

5    0.8 

2:1 

7     1.89 

0.555' 

7  54  15.9 

3.90 

23 

23 

7  12.56 

0.567 

7  53    1.2 

3.97 

23 

4  57.1 

23 

7  15.37 

0.569, 

7  52  41.3 

3.98 

24 

23 

7  26.34 

0.501 

7  51  24.8 

4.06 

24 

4  53.4 

23 

7  29.19 

0.583 

7  51    4.7 

4.06 

25 

23 

7  40.45 

0.595 

7  49  46.4 

4.14 

25 

4  49.7 

23 

7  43.34 

0.596 

7  49  26.2 

4.14 

26 

23 

7  54.90 

0.609 

7  48    6.0 

4.22 

26 

4  46.0 

23 

7  57.81 

0.610 

7  47  45.8 

4J» 

27 

23 

8    9.67 

0.622 

7  46  2:).7 

4.30 

27 

4  42.3 

23 

8  12.60 

0.623 

7  46    3.4 

431 

28 

23 

8  24.76 

0.635 

7  44  39.5 

4.38 

28 

4  38.6 

23 

8  27.71 

0.636] 

7  44  19.0 

4.39 

29 

23 

8  40.17 

0.649 

7  42  53.3 

4.46 

29 

4  34.9 

23 

8  43.14 

0.650 

7  42  32.7 

4.47 

30 

23 

8  55.90 

0.662 

7  41     5.2 

4.54 

30 

4  31.3 

23 

8  58.89 

0.663 

7  40  44.6 

4.54 

31 

23 

9  11.94 

0.675 

7  39  15.3 

4.62 

31 

4  27.6 

23 

9  14.95 

0.676 

7  38  64.7 

4.62 

32  23 

9  28.29 

+0.688 

-7  37  23.5 

+4.70 

32 

4  23.9 

23 

9  31.32 

+0.688 

-7  37    2.9 

+4.70 
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Bftte. 
1877. 

FOB  WASffiNOTON  HSAK  KOOV. 

FOR  JiXRWlAJS  TRAHBIT. 

Ascension. 

Ihonr. 

Apparent 

DiAfor 
Ihoor. 

Mean  Time 
of  Transit. 

Appamnt 

Bight 
Ascension. 

DiVr.for 
lb.  of 
Long. 

Appannt 
DeeOaatkn. 

Dl£far 
Ihaoraf 

Jan.  0 

b    m     8 
9  47  20.59 

-o!266 

M    8  6l4 

1-1.46 

d     h    m 
0  15    2.9 

b    m     B 
9  47  16.55 

-0I27O 

1 
4-14     4  17.i    *fA^ 

1 

9  47  14.12 

0.273 

14    9  30.8 

149 

1  14  58.9 

9  47  10.00 

0.276 

14    9  53.3 

1.51 

» 

9  47    7.49 

0.280 

14  10    7.0 

1.53 

2  14  54.9 

9  47    3.29 

0.283 

14  10  3O.0 

1.55 

3 

9  47    0.69 

0.286 

14  10  44.1 

1.56 

3  14  50.9 

9  46  56.42 

Oi290 

14  11    7.5 

,      1.58 

4 

9  46  53.72 

0.294 

14  11  21.9 

1.59 

4  14  46.8 

9  46  49.38 

0i«97 

14  11  45.7 

^      i£\ 

5 

9  46  46.60 

0.300 

14  12    0.5 

1.62 

5  14  42.8 

9  46  42.18 

0.304 

14  12  S4.6 

*      1.64 

6 

9  46  39.32 

0.306 

14  12  39.8 

1.65 

6  14  387 

9  46  34.62 

0.310 

14  13    iS 

1.67 

7 

9  46  31.89 

0.312 

14  13  19.9 

1.68 

7  14  34.7 

9  46  27.32 

0.315 

14  13  447 

.      1.70 

8 

9  46  24.30 

0.318 

14  14    0.7 

1.71 

8  14  30.6 

9  46  19.66 

0.321 

14  14  25.8 

1.73 

9 

9  46  16.56 

0.324 

14  14  42.2 

1.74 

9  14  26.5 

9  46  11.86 

0.327 

14  15    7.6 

1.75 

10 

9  46    8.69 

0.330 

14  15  24.4 

1.77 

10  14  22.4 

9  46    3.92 

0.333 

14  15  50.0 

I      1.71* 

11 

9  46    0.68 

0.336 

14  16    7.2 

1.80 

11  14  18.4 

9  45  55.85 

0.339 

14  16  33.1 

i     l.el 

12 

9  45  52.53 

0.342 

14  16  50.6 

1.82 

12  14. 14.3 

9  45  47.64 

0.345 

14  17  \6Jb 

1.H3 

13 

9  45  44.25 

0.346 

14  17  34.7 

1.85 

13  14  10.2 

9  45  39.30 

0.350 

14  18    1.1 

i      1J« 

14 

9  4.'>  35.83 

0.353 

14  16  19.4 

1.87 

14  14    6.1 

9  45  30.83 

0.355 

14  18  46.0 

\^ 

15 

9  45  27.30 

0.358 

14  19    4.6 

1.90 

15  14    2.0 

9  45  22.25 

0.360 

14  19  31.41      1.90 

16 

9  45  18.65 

0.363 

14  19  50.4 

1.92 

16  13  58.0 

9  45  13.55 

0.365 

14  20  17.4 

1.93 

17 

9  45    9.88 

0.368 

14  20  36.7 

1.94 

17  13  53.9 

9  45    4.74 

0.369 

14  21    3.S 

.      1.95 

16 

9  45    0.99 

0.372 

14  21  23.5 

1.96 

18  13  49.8 

9  44  55.82 

0.374 

14  21  50.8 

i      \» 

19 

9  44  52.00 

0.377 

14  22  10.8 

1.98 

19  13  45.7 

9  44  46.79 

0.378 

14  22  38.2!     \^ 

20 

9  44  42.90 

0.381 

14  22  58.6 

2.00 

20  13  41.6 

9  44  37.67 

0.382 

14  23  26.11     200 

21 

9  44  3371 

0.385 

14  23  46.8 

2.02 

21  13  37.6 

9  44  28.45 

0.386 

14  24  14.4!     tm 

22 

9  44  24.43 

0.389 

14  24  35.4 

2.03 

22  13  33.5 

9  44  19.14 

0.390 

14  25    3.1 

m 

23 

9  44  15.03 

0.393 

14  25  24.4 

2.05 

23  13  29.4 

9  44    9.73 

0.394 

14  25  52.1 

m 

24 

9  44    5..'>5 

0.397 

14  26  13.8 

2.06 

24  13  25.3 

9  44    0.23 

0.397 

14  26  41.5 

m 

25 

9  43  56.00 

0.400 

14  27    3.5 

2.08 

25  13  21.3 

9  43  50.66 

0.401 

14  27  31il 

20(1 

26 

9  43  46.37 

0.403 

14  27  53.4 

2.09 

26  13  17.2 

9  43  41.01 

0.404 

14  28  21.2 

209 

27 

9  43  ^.66 

0.406 

14  28  43.7 

2.10 

27  13  13.1 

9  43  31.30 

0.407 

14  29  11.5 

2iO 

28 

9  43  26.88 

0.409 

14  29  34.3 

2.11 

28  13    9.0 

9  43  21.51 

0.410 

14  30    2.1 
14  30  52il 

211 

29 

9  43  17.03 

0.412 

14  30  25.2 

2.12 

29  13    4.9 

9  43  11.65 

0.412 

2)2 

30 

9  43    7.13 

0.414 

14  31  16.2 

2.13 

*30  13    0.8 

9  43    1.74 

0.414 

14  31  43.9 

'    i.\'i 

31 

9  42  57.17 

0.416 

14  32    7.5 

2.14 

31  12  56.7 

9  42  51.78 

0.416 

14  32  35.1 

114 

Feb.  1 

9  42  47.16 

0.418 

14  32  58.9 

2.15 

1  12  52.6 

9  42  41.77 

0.418 

14  33  26.5 

i     2n 

2 

9  42  37.10 

0.420 

14  33  50.5 

2.15 

2  12  48.5 

9  42  3171 

0.420 

14  34  18.0 

1     2.I0 

3 

9  42  26.99 

0.422 

14  34  42.3 

2.16 

3  12  44.4 

9  42  21.61 

0.422 

14  35    97 

215 

4 

9  42  16.85 

0.423 

14  *35  34.1 

2.16 

4  12  40.3 

9  42  11.48 

0.423 

14  36    1.4 

'     21fe 

5 

9  42    6.68 

0.425 

14  36  26.0 

2.17 

5  12  36.2 

9  42    1.33 

0.424 

14  36  53.9 

!     l\h 

6 

9  41  56.47 

0.426 

14  37  18.0 

2.17 

6  12  32.1 

9  41  51.14 

0.425 

14  37  45.1 

t     2  IT 

7 

9  41  46.24 

0.427 

14  38  10.1 

2.17 

7  12  28.0 

9  41  40.92 

0.426 

14  38  37.1 

21: 

8 

9  41  35.98 

0.428 

14  39    2.2 

2.17 

8  12  23.9 

9  41  30.68 

0.427 

14  39  2D.1 

tii: 

9 

9  41  25.71 

0.429 

14  39  54.3 

2.17 

9  12  19.8 

9  41  20.43 

0.428 

14  40  21.1 

21: 

10 

9  41  15.43 

0.429 

14  40  46.3 

2.17 

10  12  15.7 

9  41  10.17 

0.428 

14  41  12J9 
14  42    47 

216 

11 

9  41     5.14 

0.429 

14  41  38.3 

2.17 

11  12  11.5 

9  40  59.90 

0.428 

21^ 

12 

9  40  54.85 

0.429 

14  42  30i2 

2.16 

12  12    7.4 

9  40  49.64 

0.428 

14  42  56.4 

•   n- 

13 

9  40  44.56 

0.428 

14  43  22.0 

2.16 

13  12    3.3 

9  40  39.38 

0.427 

14  43  48.0 

tV' 

14 

9  40  34.29 

0.428 

14  44  137 

2.15 

14  11  59.2 

9  40  29.14 

0.427 

14  44  39.5 

iu 

16 

9  40  24.03 

0.427 

14  45    5.2 

2.15 

15  11  55.1 

9  40  18.92 

0.426 

14  45  30.8 

m 

16 

9  40  13.79 

0.427 

14  45  56.6 

2.14 

16  11  51.0 

9  40    8.72 

0.426 

14  46  22.0 

21.1 

17 

9  40    3.56 

0.426 

14  46  47.8 

2.13 

17  11  46.9 

9  39  58.53 

0.425 

14  47  13.0 

tti 

18 

9  39  53.35 

0.425 

14  47  38.8 

2.11 

18  11  42.8 

9  39  48.36 

0.423 

14  48    3.7 

21) 

19 

9  39  43.19 

0.424 

14  48  29.4 

2.10 

19  11  387 

9  39  38.24 

0.421 

14  48  54.0 

2tf» 

20 

9  39  33.06 

0.421 

14  49  19.8 

2.09 

20  11  34.6 

9  39  28.16 

0.419 

14  49  44.1 

2»»- 

21 

9^  2298 

0.420 

14  50  10.0 

2.08 

21  11  30.5 

9  39  18.12 

0.418 

14  SO  34.0 

i^r. 

22 

9  39  12.93 

0.418 

14  50  59.8 

2.07 

22  11  26.4 

9  39    8.12 

0.416 

14  51  235 

it 

23 

9  39    2^ 

0.416 

14  51  49.3 

2.05 

23  11  22.3 

9  38  58.19 

0.414 

14  52  12.7, 

tM 

24 

9  38  53.01 

0.413 

14  52  38.4 

2.04 

24  11  18.2 

9  38  48.31 

0.411 

14  53    1.5. 

Sft 

25 

9  38  43.14 

0.410 

14  53  27.1 

2.02 

25  11  14  1 

9  38  38.50 

0.406 

14  53  49^* 

1 

tA: 

26 

9  38  33.33 

0.408 

14  54  15.5 

2.01 

26  11  10.0 

9  38  28.76 

0.405 

14  54  37.9 

ly 

27 

9  38  23.60 

0.405 

14  55    3.4 

1.99 

27  11     5.9 

9  38  19.10 

0.402 

14  55  25A 

15: 

28 

9  38  13.93 

0.402 

14  55  50.9 

1.97 

28  11     1.8 

9  38    9.49 

0.399 

14  56  12.7 

1^ 

29 

9  38    4.33 

-0.398 

4l4  56  38.0 

^1.95 

29  10  57.7 

9  37  59.96 

-0.395 

4.14  56  59.4 

* 
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IMa. 

FOB  WAHHINOTON  MEAN  NOON. 

rOR  MSBIDIAK  TRANSIT.  * 

1977. 

AMeastoo. 

DIftftir 
Ibonr. 

Apparent 
DeounAtioD. 

Difliror 
Ihonr. 

MmhTIdm 
of  Transit. 

AMenaion. 

Diitfor 
lb.  of 
hong. 

Appannt 
DeoUBAtioa. 

DUr.for 
1  bonrof 

LOOR. 

Mar.  1 

Ii    m     ■ 
9  38    4.33 

-0.398 

+14  5^  3^'.0 

n 
4I.95 

d 

1 

h    m 
10  57.7 

b    m     ■ 
9  37  59.96 

-0*395 

4]|  56'  56U 

+l".94 

a 

9  37  54.89 

0.395 

14  57  24.5 

1.93 

2 

10  53.5 

9  37  50.52 

0.392 

14  57  454 

1.91 

3 

9  37  45.40 

0.392 

14  58  10i> 

1.91 

3  10  49.4 

9  37  41.16 

0.388 

14  58  31.2 

1.89 

4 

937  3605 

0.389 

14  58  56.1 

1.89 

4 

10  45.3 

9  37  31.88 

0.385 

14  59  16.4 

1.87 

5 

9  37  96.79 

0.385 

14  59  41.1 

1.87 

5  10  41.2 

9  37  22.69 

0.381 

15    0    1.0 

1.85 

6 

0  37  17.64 

0.380 

15    0  25.5 

1.84 

6  10  37.1 

9  37  13.62 

0.376 

15    0  45.1 

1.62 

7 

9  37    8.59 

0.375 

15     1     9.4 

1.61 

7  10  33.0 

9  37    4.64 

0.372 

15     1  28.6 

1.80 

8 

9  36  69.64 

0.371 

15     1  52.7 

1.79 

8  10  28.9 

9  36  55.77 

0.367 

15    2  11.5 

1.78 

9 

9  36  60.79 

0.366 

15    2  35.4 

1-76 

9  10  24.8 

9  36  47.00 

0.363 

15    2  53.8 

1.75 

10 

9  36  49.05 

0.361 

15    3  17.5 

1.74 

10  10  20.7 

9  36  38.34 

0.358 

15    3  35.5 

1.73 

11 

9  36  33.44 

0.356 

15    3  59.0 

1.71 

11 

10  16.5 

9  36  99.80 

0.353 

15    4  16.6 

1.70 

18 

9  36  94.95 

0.351 

15    4  39.8 

1.69 

12  10  12.4 

9  36  21.38 

0.348 

15    4  57.0 

1.68 

13 

9  36  16.58 

0.346 

15    5  19.9 

1.66 

13  10    8.3 

9  36  13.09 

0.343 

15    5  36.7 

1.65 

14 

9  36    8.33 
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0.335 

15    6  38.1 

1.60 

15 

10    0.1 
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17 
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18 
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19 
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90 
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20 
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0.255 

15  13  39.5 

1.17 

98 

9  34  98J25 

Oi^l 

15  13  49M 

1.15 

28 

9    7.9 
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0.39 

5 

9  32  59.92 
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0.093 

15  19    4.3 

•    0.55 
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0.137 

15  17  45.2 
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0.90 
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0.344 

15    4  22.9 

1.77 

8    4  26.4 

9  35  53.28 

0.344 

15    4  15.1 

1.77 

9 

9  36    0.09 

0.351 

15    3  39.9 

1.81 

9    4  22.6 

9  36    1.63 

0.351 

15    3  3SL1 

181 

10 

9  36    8.60 

0.358 

15    2  56.0 

1.84 

10    4  18.8 

9  36  10.15 

0.358 

15    2  48.3 

l.d& 

11 

9  36  17J28 

0.365 

15    2  11.3 

1.88 

11     4  15.0 

9  36  18.84 

0.366 

15    2    3.4 

l.dH 

12 

9  36  26.12 

0.372 

15    1  25.7 

1.91 

12    4  11.2 

9  36  27.68 

0.372 

15     1  17.8 

1J» 

13 

9  36  35.13 

0.379 

15    0  39.3 

1.95 

13    4    7.4 

9  36  36.69 

0.379 

15    0  31.4 

1.95 

14 

9  36  44.30 

0.385 

14  59  52.2 

1.98 

14    4    3.7 

9  36  45.87 

0.386 

14  59  44.9 

liJH 

15 

9  36  53.63 

0.392 

14  59    4.2 

2.01 

15    3  59.9 

9  36  55.20 

0.392 

14  58  5(JJ8 

2M 

16 

9  37    3.12 

0.399 

14  58  15.4 

2.05 

16    3  56.1 

9  37    4.69 

0.399 

14  58    7.4 

2.05 

17 

9  37  12.76 

0.405 

14  57  25.9 

2.08 

17    3  52.4 

9  37  14.33 

0.405 

14  57  17.9 

2.06 

18 

9  37  22.56 

0.412 

14  56  35.7 

2.11 

18    3  48.6 

9  37  24.13 

0.411 

14  56  27.7 

2.11 

19 

9  37  32.51 

0.418 

14  55  44.7 

2.14 

19    3  44.8 

9  37  34.07 

0.418 

14  55  36.7 

2.14 

20 

9  37  42.60 

0.424 

14  54  53.0 

2.17 

20    3  41.0 

9  37  44.16 

0.424 

14  54  45.0 

2.17 

21 

9  37  52.84 

0.430 

14  54    0^ 

2.20 

21     3  37.3 

9  37  54.40 

0.430 

14  53  52.6 

2.20 

22 

9  38    3.23 

0.436 

14  53    7.3 

2.23 

22    3  33.5 

9  38    4.78 

0.436 

14  52  59.4 

2.23 

23 

9  38  13.76 

0.441 

14  52  13.4 

2J26 

23    3  29.7 

9  38  15.30 

0.441 

14  52    5.5 

2JK 

24 

9  38  24  42 

0.447 

14  51   18^ 

2.29 

24    3  26.0 

9  38  25.95 

0.446 

14  51   10.9 

2.99 

25 

9  38  35.22 

0.452 

14  50  23.5 

2.32 

25    3  22.3 

9  38  36.74 

0.452 

14  50  15.7 

2.31 

26 

9  38  46.15 

0.458 

14  49  27.6 

2.35 

26    3  18.5 

9  38  47.66 

0.457 

14  49  19.8 

2.S4 

27 

9  38  57.21 

0.46:3 

14  48  30.9 

2.38 

27    3  14.8 

9  38  58.71 

0.463 

14  48  23.2 

2.37 

28 

9  39    8.41 

0.469 

14  47  33.6 

2.40 

28    3  11.0 

9  39    9.90 

0.468 

14  47  ^.9 

2.40 

29 

9  39  19.73 

0.474 

14  46  35.7 

2.43 

29    3    7.3 

9  39  21.21 

0.474 

14  46  28.0 

2.4^ 

30 
31 

9  39  31.18 

0.479 

14  45  37.1 

2.45 

30    3    3.6 

9  39  32.65 

0.479 

14  45  29.5 

2.4:> 

9  39  42.75 

+0.485 

+14  44  37.9 

-2.48 

31     2  59.8 

9  39  44.21 

+0.484 

+14  44  30.4 

-2.4« 

URANUS,  18T7. 


9T9 


1 

1 

FOR  WASftniOTOK  URAX  KOON. 

TOR  IfRRIDfAX  TRAHSIX. 

AMenuon. 

DUKfor 
Ihonr. 

AppaMDt 
I>6ciloaiion. 

IHff.for 
ibour. 

Mean  Time 
ofTnnaH. 

AsMoalon. 

DUr.for 
lh.of 
Long. 

AppanDt 
OeounatioD. 

DlAfor 
1  boor  of 

LOBf. 

JoIt  ] 

h    m     • 
9  39  49.75 

4o!465 

^li  U  3^.9 

Ms 

1 

h    m 
9  59.8 

h    ID     « 
9  39  44J21 

40'.484 

+1I 4^  a6'.4 

-£48 

,        a 

9  39  54.44 

0.490 

14  43  38.0 

9.51 

9 

9  56.1 

9  39  55^ 

0.489 

14  43  30.6 

9.50 

t           3 

9  40    6.96 

0.495 

14  49  37.5 

9.53 

3 

9  59.4 

9  40    7.69 

0.494 

14  4S80i2 

9.53 

4 

9  40  18.19 

0.499 

14  41  36.5 

9.56 

4 

9  48.7 

9  40  19.60 

0.498 

14  41  89.3 

9.55 

5 

9  40  30.93 

0.5U4 

14  40  34.8 

9.58 

5 

9  44.9 

9  40  31.69 

0.503 

14  40  97.8 

9.58 

6 

9  40  49.39 

0.509 

14  39  39.6 

9.60 

6 

9  41J2 

9  40  43.76 

0.508 

14  39  95.6 

9.60 

'           7 

9  40  54.66 

0.514 

14  38  99.8 

9.63 

7 

9  37.5 

9  40  56.01 

0.513 

14  38  99.9 

9.69 

« 

9  41     7.04 

0.518 

14  37  96.4 

9.65 

8 

9  33.8 

9  41    8.37 

0.517 

14  37  19.6 

9.65 

'           9 

9  41  19.53 

0.599 

14  36  995 

9.67 

9 

9  30.0 

9  41  90.84 

0.599 

14  36  15.8 

94»7 

;     10 

9  41  39.19 

0.597 

14  35  18.0 

9.69 

10 

9  96.3 

9  41  33.41 

0.596 

14  35  11.4 

9.69 

11 

9  41  44.81 

0JS31 

14  34  13.0 

9.79 

n 

9  99.6 

9  41  46.08 

0.530 

14  34    6.5 

9.79 

IS 

9  41  57.60 

0.535 

14  33    7.5 

9.74 

19 

9  18.8 

9  41  b8M 

0.534 

14  33    1.9 

9.74 

13 

9  49  10.48 

0.539 

14  39    1.5 

9.76 

13 

9  15.1 

9  49  11.70 

0.538 

14  31  55.3 

9.76 

14 

9  49  93.45 

0.543 

14  30  55.0 

9.78 

14 

9  11.4 

9  49  94.65 

0i>49 

14  30  48.9 

9.78 

15 

9  49  36.51 

0.546 

14  99  48.1 

930 

15 

9    7.7 

9  49  37.68 

0.545 

14  99  49.1 

9.79 

16 

9  49  49.66 

0.550 

14  98  40.7 

9.82 

16 

9    4.0 

9  49  50.80 

0.549 

14  98  34.9 

9.81 

17 

9  43    9.90 

0.554 

14  97  39.8 

9.84 

17 

9    0.9 

9  43    4.01 

0.559 

14  97  97.9 

9i» 

18 

9  43  16.99 

0.567 

14  96  94.5 

9.85 

18 

1  56.5 

9  43  17.30 

0.556 

14  96  19.0 

UM 

19 

9  43  99.61 

0.560 

14  96  15.8 

S.87 

19 

1  59i) 

0  43  30.66 

0.550 

14  86  10.4 

9.86 

90 

9  43  43.07 

0.569 

14  94    6.7 

9.89 

90 

1  49.1 

9  43  44.09 

0.561 

14  84    1.5 

:    9.88 

31 

9  43  56.61 

0.565 

14  99  57.9 

9.90 

91 

I  45.4 

9  43  57.60 

0.564 

14  98  59.9 

,      9.90 

1        SB 

9  44  10.93 

0.568 

14  91  47.3 

9.99 

99 

1  41.7 

9  44  11.19 

0.567 

14  91  49.4 

9.99 

S3 

9  44  93.91 

0.571 

14  90  37.0 

9.94 

93 

1  38.0 

9  44  94ii4 

0.570 

14  90  39.3 

9.93 

S4 

9  44  37.66 

0.574 

14  19  96.4 

9.95 

94 

1  34.3 

9  44  38.56 

0.579 

14  19  2lJti 

9.<»4 

26 

9  44  51.46 

0.576 

14  18  15.4 

9.96 

95 

1  30.6 

9  44  5933 

0.575 

14  18  11.0 

9.96 

S6 

9  45    5.33 

0.579 

14  17    4.1 

9.98 

96 

1  96.9 

9  45    6.17 

0.577 

14  16  b9J6 

9.97 

97 

9  45  19^ 

0.581 

14  15  59.4 

9.99 

97 

1  93.9 

9  45  90.07 

0.580 

14  15  48.3 

,      9.98 

98 

9  45  33.95 

0.583 

14  14  40.5 

3.00 

98 

1  19.5 

9  45  34.09 

0.589 

14  14  36.5 

3.00 

99 

9  45  47.98 

0.585 

14  13  98.9 

3.01 

99 

1  15.8 

9  45  48.09 

0.584 

14  13  94.4 

3.01 

30 

9  46    1.37 

0.587 

14  19  15.7 

3.03 

30 

1  19.1 

9  46    9.07 

0.586 

14  19  19.1 

3.09 

1        31 

9  46  15.50 

0.589 

14  It     3.0 

3.04 

31 

1     8.4 

9  46  16.17 

0.588 

14  10  59J> 
14    9  46j6 

3.03 

'  Aag.  1 

9  46  99.68 

0.591 

14    9  49.9 

3.05 

1 

1     4.7 

9  46  30.39 

0.590 

3.04 

9 

9  46  43.91 

0.593 

14    8  36.6 

3.06 

9 

1     1.0 

9  46  44.51 

0.599 

14    8  33.5 

3.05 

1          3 

9  46  58.18 

0.595 

14    7  93.1 

3.07 

3 

0  57.3 

9  46  58.75 

0.594 

14    7  90.1 

3.06 

4 

9  47  19.49 

0.597 

14    6    9.3 

3.08 

4 

0  53.6 

9  47  13.09 

0.595 

14    6    6.5 

3.07 1 

1          5 

9  47  96.83 

0J598 

14    4  55.4 

3.09 

5 

0  49.9 

9  47  97.33 

0.5ir7 

14    4  59.8 

3.08 

!          6 

9  47  4IJ21 

0.599 

14    3  41ii 

3.10 

6 

0  46.3 

9  47  41.67 

0.598 

14    3  38.8 

3.09 

7 

9  47  55.69 

0.600 

14    2  2SJ6 

3.10 

7 

0  49.6 

9  47  56.04 

0.599 

14    9  94j6 

3.09 

8 

9  48  10.05 

0.601 

14     1  19.3 

3.11 

8 

0  :^.9 

9  48  10.44 

0.600 

14     1  10.3 

3.10 

9 

9  48  94.50 

0.609 

13  59  57.6 

3.11 

9 

0  35.9 

9  48  94.86 

0.601 

13  59  55.8 

3.10 

10 

9  48  3W.JH 

0.603 

13  58  49^ 

3.19 

10 

0  31.5 

9  48  39.30 

0.609 

13  58  4\J2 

3.11 

'        11 

9  48  53.48 

0.604 

13  57  97.8 

3.13 

11 

0  97.7 

9  48  53.76 

0.603 

13  57  96.4 

3.19 

IS 

9  49    7i)9 

0.605 

13  56  19.7 

3.13 

19 

0  94.0 

9  49    8.94 

0.603 

13  56  11.5 

3.19 

13 

9  49  99J>9 

Oii05 

13  54  57.6 

3.13 

13 

0  90.4 

9  49  99.rJ 

0.604 

13  54  56.6 

3.19 

14 

9  49  37.a5 

0.606 

13  53  49.4 

3.14 

14 

0  16.7 

9  49  37.99 

0.604 

13  53  41.6 

3.13 

15 

9  49  51.58 

0.606 

13  59  97.1 

3.14 

15 

0  13.0 

9  49  51.71 

0.604 

13  59  96.5 

3.13 

16 

9  50    6.13 

0.606 

13  51  11.7 

3.14 

16 

0    9.3 

9  50    6i29 

0.604 

13  51   UJit 

3  13; 

17 

9  50  90.68 

0.606 

13  49  56.3 

3.14 

17 

0    5.6 

9  50  90.73 

0.604 

13  49  56.0 

3.13) 

1      w 

9  50  35J29 

0.606 

13  48  40.9 

3.14 

18 

0     1.9 

9  50  35.94 

0.604 

13  48  40  A 

3.13: 

1 

1 

18  93  58J^ 

9  50  49.74 

0.604 

13  47  85.7 

3.13* 

19 

9  50  49.76 

0.606 

13  47  95.6 

3.14 

19  93  54.6 

9  51     4.93 

0604 

13  46  10.5 

3.13 

90 

9  51    4iO 

0.605 

13  46  10.9 

3.14 

90  93  50.9 

9  51  18.73 

0.604 

13  44  56.3 

3.13 

91 

9  51  18.89 

0.605 

13  44  54.8 

3.14 

91  93  47.9 

9  51  33.91 

0.603 

13  43  40.9 

3.13 

99 

9  51  33.34 

0.604 

13  43  39.5 

3.14 

99  93  43.5 

9  51  47.67 

0.609 

13  49  95.1 

3.13 

93 

9  51  47i)4 

0.604 

13  49  94.9 

3.14 

9:1  93  39.8 

9  59    9.11 

0.601 

]»S  41  10.1 

3.19 

94 

9  59    9.39 

0603 

13  41     9.0 

3.13 

94  93  3691 

9  59  16.54 

0.600 

13  39  56i< 

3.19 

95 

9  59  16.78 

0.609 

13  39  53.9 

3.13 

95  93  39.5 

9  59  30.95 

0.599 

13  38  40.S 

3.19 

C^tf^ 

9  59  31.93 

0.601 

13  38  38.8 

3.19 

96  93  98.8 

9  59  45.33 

0.598 

13  37  95.4 

3.11 

97 

9  59  45.65 

0.600 

13  37  93.8 

3.19 

97  93  95.1 

9  59  59.69< 

0.597 

13  36  10.81 
13  34  56.3 

3.11 

98 

9  53    0.04 

0.599 

13  36    9.0 

3.11 

98  93  91.4 

9  53  14.01 

0.596 

3.10 

99 

9  53  14.40 

0.598 

13  34  54.3 

3.11 

99  93  17.7 

9  53  98.30 

0X>94 

13  33  41. 9| 

3.10 

30 

9  53  98.73 

0597 

13  33  39.7 

3.10 

30  93  14.0 

9  53  49.56 

0.593 

13  39  97.6; 

3.09 

31 

9  53  43.091 

40  596 

+13  39  95.9 

-3.10 

31 

93  10  3 

9  53  56.78 

+0.591 

+13  31  I3.5> 

-3.08 

378 


URANUS,  ISTT. 


Date. 
IS77. 

FOB  WA8UINOTOK  inCAN  NOON. 

FOB  MBBIDIAN^RAKSIT. 

Aaoenaion. 

Dlfffbr 
Ihotur. 

Avpftrent 
DeoUnatioD. 

IHff.for 
Ibonr. 

Mean  Time 
ofTnuiBit. 

Apparent 

Bight 
AsoeBsion. 

lh.of 
Long. 

Deoll^tian. 

DUtfor 
Ihosrof 

h    ni     8 

■ 

O        /        /« 

// 

d     b    m 

h    m      • 

8 

4l^  29  59.6 

/» 

Sept.  1 

9  53  57.28 

40.503 

4l3  31  10.9 

-3-09 

1  23    6.6 

9  54  104)6 

40.5<J0 

-3.07 

2 

9  54  n.5(> 

0.591 

13  29  56.9 

3.08 

2  23    2.9 

9  54  25.10 

0.5e)8 

13  28  46.0 

3.06 

3 

9  54  25.67 

0.589 

13  28  43.0 

3.07 

3  22  59.2 

9  54  39.20 

asm 

13  27  32.5 

3.06 

4 

9  54  39.80 

0.587 

13  27  29.3 

3.06 

4  22  55.5 

9  54  53.25 

0.584 

13  26  19JS 

3.05 

5 

9  54  53.88 

0.585 

13  26  15.9 

3.05 

5  22  51.8 

9  55    7.24 

0.582 

13  25    6.2 

3.04 

6 

9  55    7.91 

0.583 

13  25    2.7 

3.04 

6  22  48.1 

9  55  21.17 

0.580 

13  23  53.5 

3.03 

7 

9  55  21.87 

0.581 

13  23  49.8 

3.03 

7  22  44.4 

9  55  35.05 

0.577 

13  22  41.0 

3.01 

8 

9  55  35.78 

0.578 

13  22  37.2 

3.02 

8  22  40.7 

9  55  48.87 

0.574 

13  21  28.^ 

3.00 

9 

9  56  49.63 

0.575 

13  21  24.9 

3.01 

9  22  37.0 

9  56    2.63 

0.571 

13  20  17.0 

2.981 

10 

9  56    3.42 

0.573 

13  20  12.9 

2.99 

10  22  33.2 

9  56  16.31 

0.568 

13  19    5.5 

2.97' 

11 

9  56  17.14 

0.570 

13  19    1.3 

2.98 

11  22  29.5 

9  56  29.<»3 

0.565 

13  17  54  4 

2it5 

12 

9  56  30.79 

0.567 

13  17  50.0 

2.96 

12  22  25.8 

9  56  43.48 

0.563 

13  16  43.7 

2i44 

13 

9  56  44.37 

0.564 

13  16  39.1 

2.94 

13  22  22.1 

9  56  56.96 

osm 

13  15  33.4 

2S2 

14 

9  56  57.88 

0.561 

13  15  28.6 

2.1»3 

U  22  18.4 

9  57  10.36 

0.557 

13  14  23.4 

2i>l 

15 

9  57  11.31 

0.558 

13  14  18.4 

2.92 

15  22  14.7 

9  57  234i0 

0.554 

13  13  13.7 

itm 

16 

9  57  24.66 

0i>55 

13  13    8.6 

2.90 

16  22  11.0 

9  57  36.93 

0a>50 

13  12    45 

2J<7: 

17 

9  57  37.93 

0.551 

13  U  59.3 

2.88 

17  22    7.3 

9  57  50.08 

0.546 

13  10  55i) 

2K> 

18 

9  57  51.11 

0.547 

13  10  50.4 

2.86 

18  22    3.5 

9  58    3.14 

0.543 

13    9  47.5 

2M 

19 

9  58    4.20 

0.544 

13    9  42.0 

2.84 

19  2t  59.8 

9  58  16.12 

0540 

13    8  39j6 

2.82 

20 

9  58  17i21 

0.540 

13    8  34.0 

2.82 

20  21  56.1 

9  58  29.01 

0.536 

13    7  32^ 

2J80 

21 

9  58  30.12 

0.536 

13    7  26.5 

2.80 

21  21  52.4 

9  58  41.81 

0.531 

13    6  25.4 

2.78 

22 

9  58  42.94 

0.532 

13    6  19.5 

2.78 

22  21  48.7 

9  58  54.50 

0.527 

13    5  19.0 

2,75 

23 

9  58  55.66 

0.528 

13    5  13.0 

2.76 

23  21  44.9 

9  59    7.10 

0.523 

13    4  13JS 

2.73 

24 

9  59    8.28 

0.524 

13    4    7.0 

2.74 

24  21  ilSi 

9  59  19.60 

0i>19 

13    3    73 

2.71 

25 

9  59  20.80 

0.519 

13    3    1.6 

2.72 

25  21  37.5 

9  59  31 .99 

0.514 

13    2    3.1 

2£9 

26 

9  59  33.21 

0.515 

13    1  56.7 

2.69 

26  21  33.8 

9  59  44.28 

0.510 

13    0  58i) 

2£7 

27 

9  59  45.52 

0.510 

13    0  52.3 

2.67 

27  21  30.1 

9  59  56.45 

0.505 

12  59  55i2 

2i>4 

28 

9  59  57.71 

0.506 

12  59  48.6 

2.64 

28  21  26.3 

10    0    8.50 

OiSOO 

12  58  52.1 

262 

29 

10    0    9.78 

0.501 

12  58  45.4 

2.62 

29  21  22.6 

10    0  20.45 

0.495 

12  57  49.6 

2/)9 

30 

10    0  21.75 

0.496 

12  57  4UM 

2.59 

30  21  18.9 

10    0  32.28 

0.490 

12  56  47.» 

2.56 

Oet.    i 

10    0  33.60 

0.491 

12  56  40.9 

2Ji7 

1  21   15.2 

10    0  43.9!) 

0.485 

12  55  46Xi 

253 

2 

10    0  45.33 

0.486 

12  55  39.6 

2.54 

2  21  11.4 

10    0  55.59 

0.480 

12  54  46  1 

2-51 

3 

10    0  56.94 

0.481 

12  54  39.0 

2.51 

3  21     7.7 

10     1     7.06 

0.475 

12  53  46.3 

2.48 

4 

10    1    8.42 

0.475 

12  53  39.1 

2.48 

4  21     4.0 

10     1  16.40 

0.470 

12  52  47  0 

2.45 

5 

10    1  19.78 

0.470 

12  52  39.8 

2.46 

5  21     0.2 

10    1  29.61 

0.464 

12  51  48.5 

2.42 

6 

10    1  31.00 

0.464 

12  51  41 J3 

2.43 

6  20  56.4 

10     1  40.69 

0.458 

12  50  50.6 

2.40 

7 

10    1  42.09 

0.459 

12  50  43.3 

2.40 

7  20  52.7 

10    1  51.63 

0.452 

12  49  53.5 

2J7 

8 

10    1  r>3.04 

0.453 

12  49  46.1 

2.37 

8  20  49.0 

10    2    2.43 

0.447 

12  48  57.1 

2.33 

9 

10    2    3.85 

0.447 

12  48  49.7 

2.34 

9  20  45i2 

10    2  1.3.09 

0.441 

12  48     1.5 

2.30 

10 

10    2  J4.52 

0.441 

12  47  54.0 

2.30 

10  20  41.4 

10    2  23.61 

0.435 

12  47    6.6 

2.27 

11 

10    2  25.05 

0.436 

12  46  59.1 

2.27 

U  20  :^.7 

10    2  33.98 

0.430 

12  46  ]2i» 

2.23 

12 

10    2  35.43 

0.430 

12  46    5.1 

2.24 

12  20  3.3.9 

10    2  44.21 

0.423 

12  45  19.4 

2.20 

13 

10    2  45.66 

0.423 

12  45  11.8 

2J20 

13  20  30.1 

10    2  54.29 

0.417 

12  44  27.0 

2,17 

14 

10    2  55.75 

0.417 

12  44  19.4 

2.17 

14  20  26.4 

10    3    4.22 

0.411 

12  43  35.4 

2.13 

15 

10    3    5.68 

0.411 

12  43  27.8 

2.13 

15  20  22.6 

10    3  14.00 

0.404 

12  42  44.6 

2.10 

16 

10    3  15.46 

0.404 

12  42  37.0 

2.10 

16  20  18.8 

10    3  23.61 

0.397 

12  41  54.7 

2.06 

17 

10    3  25.07 

0.397 

12  41  47.1 

2.06 

17  20  15.1 

10    3  33.07 

0.391 

12  41    5.6 

2.03 

18 

10    3  34.53 

0.391 

12  40  58.1 

2.02 

18  20  11.3 

10    3  42.36 

0.384 

12  40  17.4 

1i» 

19 

10    3  43.82 

0.384 

12  40    9JI 

l.!)9 

19  20    7.5 

10    3  51.50 

0.377 

12  39  30.1 

lie 

20 

10    3  52.96 

0.377 

12  39  22i> 

1.95 

20  20    3.7 

10    4    0.48 

0.370 

12  38  43.7 

1.1IS 

21 

10    4     1.94 

0.368 

12  38  36J2 

1.92 

21  19  59.9 

10    4    9J29 

0.364 

12  37  58.1 

IHH 

22 

10    4  10.74 

0.363 

12  37  50.7 

1.88 

22  19  56.1 

10    4  17.94 

0.357 

12  37  13.5 

1.84 

23 

10    4  19.38 

0.355 

12  37    6.1 

1.84 

23  19  52.3 

10    4  26.41 

0.349 

12  36  29.8 

1.80 

24 

10    4  27.84 

0.349 

12  36  22.4 

1.80 

24  19  48.5 

10    4  34.71 

0.342 

12  35  47 1 

1.76 

25 

10    4  36.14 

0.342 

12  35  39.7 

1.76 

25  19  44.7 

10    4  42.84 

0.335 

12  35    5.3 

1.72 

26 

10    4  44J96 

0.334 

12  34  57i» 

1.72 

26  19  40i) 

10    4  50.79 

0.327 

12  34  24ii 

1.68 

27 

10    4  52.20 

0.327 

12  34  17i2 

1.68 

27  19  37.1 

10    4  58.56 

0.320 

12  33  44.6 

1.64 

28 

10    4  69.96 

0319 

12  33  37.4 

1.64 

28  19  .H3.3 

10    5    6.15 

0.312 

12  33    5.6 

1,60 

29 

10    5    7.54 

0.312 

12  32  58.5 

1.60 

2f)  19  29.5 

10    5  13  57 

0.306 

12  32  27.7 

1.56 

30 

10    5  14.94 

0.305 

12  32  20.7 

1.55 

30  19  25.7 

10    5  20.80 

0.297 

12  31  50.8 

1.5S 

31 

10    5  22.16 

40.297 

4l2  31  43.9 

-1.51 

31  19  21.9 

10    5  27.84 

40.290 

4l2  31  14.9 

-1.47 
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•    Dttte. 

\ 
J 

« 

F0&  W ASHISOTOK  MIAN  NOON. 

VOR  MBRTDIAK  TRAXSIT. 

Aaoenaion. 

Dilffor 
Iboar. 

Apparent 
DMlinatioD. 

Biff,  for 
Ihoar. 

Meftn  Time 
of  Transit. 

AaeenaiMi. 

Diftilnr 
lb.  of 
Long. 

A|HMl«Dt 

DaduBAlliiii. 

DHCIbr 

Ihowof 

I«oiig. 

Not.  I 
9 
3 

4 
6 

b 
10 
10 
10 
10 
10 

5  99.18 
5  36.09 
5  49.66 

5  49.19 

6  55.38 

^*989 
0J281 
0.273 
0.965 
0.957 

4^1ll3l'    8.1 
19  30  33.4 
19  99  59.7 
19  29  97.1 
19  98  55.5 

.1:47 
1.42 
1.38 
1.34 
tM9 

d     b    m 
1  19  18.1 
9  19  14.3 

3  19  10.5 

4  19    6.6 

5  19    9.8 

b 
10 
10 
10 
10 
10 

ID       • 

6  34.70 
5  41.36 
5  47.84 

5  54.19 

6  0M\ 

.fO.989 
0ii74 
0966 
0.958 
0.950 

*li  30  46'.1 
19  30    6J3 
19  99  33ii 
19  99    1.9 
19  98  31.3 

.1-48 
1.38 
1.34 
1.30 
1.95 

6 

7 

8 

9 

10 

10 
10 
10 
10 
10 

6    1.45 
6    7.31 
6  19.98 
6  1&45 
6  93.79 

0J248 
OJ240 
0.939 
0.293 
Oi2l5 

12  28  25.1 
19  97  557 
19  97  97.4 
19  27    Oil 
19  96  34.1 

1.25 
liiO 
1.16 
1.11 
1.06 

6  18  59.0 

7  18  55J2 

8  18  51.3 

9  18  47.4 
10  16  43i> 

10 
10 
10 
10 
10 

6    6.10 
6  11.80 
6  17.36 
6  99.60 
6  97.69 

0.941 
0.933 
0.995 
0.916 
0J208 

19  28    1.8 
19  97  33.3 
19  97    5.9 
19  96  39.7 
19  96  14j6 

1.91 
1.17 
1.19 
1.07 
1.09 

11 
19 
13 
14 
16 

10 
10 
10 
10 
10 

6  98.78 
6  33.64 
6  38.99 
6  42.74 
6  46.98 

0907 
0.198 
0.189 
0.189 
0.173 

19  26    9^ 
19  25  45.4 
19  25  927 
12  25    1.1 
19  94  40.6 

1.09 
0.97 
0.99 
0.88 
0JS3 

11  18  39.7 
19  18  35.9 

13  18  39.0 

14  18  28.9 

15  18  94.3 

10 
10 
10 
10 
10 

6  39.58 
6  37.26 
6  41.74 
6  46.02 
6  50.10 

0.190 
0.190 
0.1H3 
0.174 
0.165 

19  ^  50.6 
19  95  97.7 
19  95    5.9 
19  94  45.9 
19  94  95.7 

0.98 
0.93 
0J» 
0.84 
0.79 

16 
17 
18 
19 
90 

10 
10 
10 
10 
10 

6  51.09 
6  54.84 

6  58.46 

7  1.87 
7    5.07 

0.164 
0.155 
0.147 
0.138 
0.199 

19  94  91.3 
19  94    3.1 
19  93  46.1 
12  93  30J8 
19  93  15.5 

0.78 
0.73 
0.69 
0.64 
0.59 

16  18  90.4 

17  18  16.5 

18  18  19.7 

19  18    8.8 
90  18    4i) 

10 
10 
10 
10 
10 

6  53.96 

6  57.62 

7  1.07 
7    4.31 
7    7.34 

0.157 
0.148 
0.139 
0.131 
0.198 

19  94    7.3 
19  93  50.0 
19  93  33.9 
19  93  too 
19  93    5il 

0.74 
OjGO 
0.65 
050 
0.55 

91 
93 
93 
94 
95 

10 
10 
10 
10 
10 

7    8.06 
7  10.83 
7  13.39 
7  15.74 
7  17.87 

0.120 
0.1 11 
0.102 
0.093 
0.084 

19  93    9.0 
19  29  49.6 
12  99  38.4 
19  99  98.4 
19  99  19.6 

0.54 
0.49 
0.44 
0.39 
0.34 

91  18    1.0 
99  17  57.1 

93  17  53ie 

94  17  49.3 

95  17  ASA 

10 
10 
10 
10 
10 

7  10.16 
7  19.77 
7  16.17 
7  17.35 
7  19.31 

0.113 
0.104 
0.095 
0.086 
0.077 

19  99  59^ 
19  92  41.1 
19  99  30.8 
19  92  91M 
19  99  \3M 

0.50 
0.45 
0.40 
0.35 
0.30 

96 
97 

98 
99 
30 

10 
10 
10 
10 
10 

7  19.78 
7  91.48 
7  99.97 
7  94iS4 
7  95il9 

0.075 
0.066 
0.058 
0.049 
0.039 

19  99  11.^ 
19  22    5.5 
12  22    0.9 
19  21  56.1 
12  21  53J2 

0.99 
0.94 
0.19 
0.15 
0.10 

96  17  41.5 

97  17  37.7 

98  17  33.8 

99  17  99.9 
30  17  95.9 

10 
10 
10 
10 
10 

7  91.06 
7  92.60 
7  93.99 
7  a5.03 
7  95.92 

0.069 
0.060 
0.051 
0.049 
0.033 

19  99    7.1 
19  99    1.5 
19  91  57.1 
19  91  53i) 
19  91  51.7 

036 
0.91 
0.16 
0.11 
9.06 

Doe.  1 

9 
3 
4 
5 

10 
10 
10 
10 
10 

7  96.19 
7  96.73 
7  97.14 
7  97.39 
7  97.98 

0.030 

0.021 

0.019 

^.003 

J0.QO6 

12  21  51.5 
12  21  50.9 
12  91  51.6 
19  91  53.4 
19  91  56.5 

-0.05 
0.00 

.M).05 
0.10 
0.15 

1  17  99.0 
9  17  18.1 

3  17  Mil 

4  17  lOJl 

5  17    6.3 

10 
10 
10 
10 
10 

7  96.60 
7  97.06 
7  97.30 
7  97.33 
7  97.14 

0.094 

0.015 

4O.OO6 

-0.003 

0.013 

19  91  50.(1 
19  91  51J2 
19  91  59.7 
19  91  55.4 
19  91  50.3 

-0.01 

40.04! 

0.09 

0.14, 

0.19, 

6 
7 
8 
9 
10 

10 
10 
10 
10 
10 

7  97.03 
7  96.56 
7  95.88 
7  94.98 
7  93.86 

0.015 
0.094 
0.033 
0.042 
0.051 

19  99    0.7 
19  29    6.1 
12  92  19.7 
19  92  20^ 
12  22  29.5 

0.90 
0J25 
0.30 
0.35 
0.40 

6  17    9.4 

7  16  58.4 

8  16  54.5 

9  16  50.5 
10  16  46.5 

10 
10 
10 
10 
10 

7  96.74 
7  96.19 
7  95ii8 
7  94.22 

7  99.96 

0.099 
0.031 
0.040 
0.049 
0.057 

19  99    4.3 
19  99  10.6 
19  99  18.0 
19  99  96.7 
19  99  36.4 

0.93 

0.99, 

0.33, 

0.38 

0.43 

11 
19 
13 
14 
15 

10 
10 
10 
10 
10 

7  99JKf 

7  90.99 
7  19JM 
7  17JW 
7  15.09 

0.060 
0.068 
0.077 
0.086 
0.095 

12  99  39.6 
19  99  50.8 
19  9:i    3.9 
19  93  16.8 
12  93  31.5 

0.45 
0.49 
0.54 
0.59 
0.63 

11  16  49.6 
19  16  38.6 

13  16  34.7 

14  16  30.7 

15  16  96.7 

10 
10 
10 
10 
10 

7  91.49 
7  19.81 
7  17.91 
7  15.80 
7  13.48 

0.065 
0.074 
0.083 
0.092 
0.100 

19  92  47.9 
12  99  59.9 
12  93  19.4 
19  93  96.7 
19  93  49.1 

0.47 
0.59 
0.57 
0.69 
0.67! 

16 
17 
18 
19 
90 

10 
10 
10 
10 
10 

7  19.70 
7  10.11 
7    7.31 
7    4.31 
7    1.10 

0.104 
0.119 
0.191 
0.129 
0.138 

19  93  47.4 
19  94    4.3 
19  94  92.3 
12  94  41.5 
19  25    1.7 

0.68 
0.73 
0.77 
0.89 
0.86 

16  16  99.7 

17  16  18.8 

18  16  14.8 

19  16  10.8 
90  16    6.8 

10 
10 
10 
10 
10 

7  lOM 

7    8.93 
7    5J0 
7    9.17 
6  58.84 

0.109 
0.118 
0.126 
0.135 
0.143 

19  93  58.7 
19  94  16.3 
19  94  35.1 
19  94  54.9 
19  95  15.8 

0.71 

0.761 

0.80 

0.85 

0.90 

91 
99 
93 
94 
95 
96 

10 
10 
10 
10 
10 
10 

6  57.69 
6  54.09 
6  5098 
6  46ir 
6  49.07 
6  37.67 

0.146 
0.155 
0.163 
0.171 
0.180 
0.187 

19  95  93.0 
19  95  45.4 
12  26    89 
12  96  33.4 
12  96  59.0 
12  97  95.6 

0.91 
0.95 
1.00 
1.04 
1.09 
1.13 

91  16    9.8 
99  15  58.8 

93  15  54.8 

94  15  50.8 

95  15  46.8 
26  15  49.8 

10 
10 
10 
10 
10 
10 

6  55.31 
6  51.58 
6  47.65 
6  43.53 
6  39iei 
6  34.70 

0.151 
0.160 
0.168 
0.176 
0.164 
0.191 

19  95  Z7M 
19  96    0.9 
19  96  95.0 
19  96  50.9 
19  97  16.4 
19  97  43.7 

0.94, 

0.96, 

1.03  1 

1.07 

1.11 

1.16 

97 

98 
99 
30 
31 

10 
10 
10 
10 
10 

6  33.08 
6  98.30 
6  93Ji3 
6  18.17 
6  19.89 

0.195 
0.203 
0.911 
0.919 
-0.226 

12  27  53^ 
12  28  21  J) 
19  28  51.6 
J  9  99  22.3 
4^12  29  53.9 

1.17 
1.91 
1.26 
1.30 
4I.34 

27  15  38.9 

28  15  34.9 
99  15  30.8 

30  15  96.8 

31  15  99.8 

10 
10 
10 
10 
10 

6  30.00 
6  95.10 
6  90.09 
6  14.75 
6    9.31 

0.199 
0.907 
0.915 
0.923 
-0.931 

19  98  11.9 
19  98  41.1 
19  99  11.4 
19  99  49.6 
^19  30  14.7 

lilO 
1.94 
1.98 
1.39 
41.36 

w« 
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Bate. 
ISTt. 

TOB  WABBJXQTOS  ICBAK  TSfOOV, 

FOB  KBRTDTAN  TBAHSIX. 

Apparent 
A8oeii8i<ni. 

Dlftfor 
Ihonr. 

Amarent 
DeousatioD. 

DHL  for 
Ibonr. 

Mean  Time 
ofTranait. 

Apparent 
Atoen^on. 

Diff.for 
Ih.of 
Lrcmg. 

AppaNBt 

De^natlon. 

XNClR 
Ihoorof 
1   Lm*. 

iaa.  0 

1 
2 
3 

4 
5 

h 
2 
2 
2 
2 
2 
2 

in     s 
3  53.57 
3  52.02 
3  50.60 
3  49.31 
3  48.14 
3  47.09 

-o!o67 
0.062 
0.056 
0.051 
0.046 
0.041 

^10  40  45.1 
10  40  40.5 
10  40  36.6 
10  40  33.4 
10  40  30.9 
10  40  29.0 

-0J31 
0.16 
0.15 
0.12 
0.09 
0.06 

d 
0 
1 
2 
3 
4 
5 

h    m 
7  20.8 
7  16.9 
7  12.9 
7    8.9 
7    5.0 
7    1.0 

b 
2 
2 

1 

2 
2 

m     a 
3  53.09 
3  51.58 
3  50.20. 
3  48.95 
3  47.82 
3  46.82, 

a 
^.066 
0.060 
0.055 
0.050 
0.044 
0.039 

4lO  40  43l6 
10  40  39J2 
10  40  35.5 
10  40  32.5 
10  40  30.2 
10  40  284> 

1 

-O.SD 

0.17 

0.14 

0.11 

0il8' 

0.05- 

6 

7 

8 

9 

10 

2 
2 
2 
2 
2 

3  46.18 
3  45.41 
3  44.77 
3  44.26 
3  43.88 

0.035 
0.029 
0.024 
0.019 
0.013 

10  40  27.9 
10  40  27.5 
10  40  27.9 
10'  40  29.1 
10  40  30.9 

-0.03 
0.00 

40.03 
0.06 
0.09 

6 
7 

6 

9 

10 

6  57.1 
6  53.2 
6  49.2 
6  45.3 
6  41.4 

2 
2 
2 
2 
2 

3  45.95 
3  45.21  j 
3  44.61 
3  44.14 
3  43.80 

0.034 
0.028 
0.022 
0.017 
0.011 

10  40  27.7 
10  40  27.5 
10  40  28.1 
10  40  21.4 
10  40  315 

40.01 

0.07  i 
0.10 

11 
12 
13 
14 
15 

2 
2 
2 
2 
2 

3  43.63 
3  43.52 
3  43.55 
3  43.7) 
3  44.00 

0.007 

-0.001 

4^.004 

0.009 

0.015 

10  40  33.5 
10  40  36.8 
10  40  40.9 
10  40  45.6 
10  40  51.0 

0.12 
0.15 
0.18 
0M\ 
0.24 

11 
12 
13 
14 
15 

6  37.4 
6  33.5 
6  29.6 
6  25.6 
6  21.7 

2 
2 
2 
2 
2 

3  43.59 
3  43  52 
3  43.58 
3  43.77 
3  44.10 

-0.006 

0.000 

^0.005 

aoii 

0.016 

10  40  34.3 
10  40  37.8 
10  40  42.0 
10  40  47.0 
10  40  52.6 

0.13 
0.16 1 
0.19' 
0.22 
0.25, 

16 
17 

18 
19 
20 

2 
2 
2 

2 
2 

3  44.43 
3  44.99 
3  45.69 
3  46.52 
3  47.48 

0.021 
0.026 
0.032 
0.037 
0.043 

10  40  57.2 
10  41     4.1 
10  41   11.8 
10  41  20.1 
10  41  2.9.1 

0.27 
0.30 
0.33 
0.36 
0.39 

16 
17 
18 
19 
20 

6  17.8 
6  13.8 
6    9.9 
6    6.0 
6    2.1 

2 
2 
2 

2 
2 

3  44.56 
3  45.16 
3  45.89 
3  46.75 
3  47.75 

0.028 
0.028 
0.033 
0.039 
0.044 

10  40  58.9 
10  41     6.0 
10  41  13.8 
10  41  24.3 
10  41  31.5 

0.28; 
0.311 
0.34 
0.37' 

0.40 ; 

21 
22 
23 
24 
25 

2 
2 
2 
2 
2 

3  48.58 
3  49.82 
3  51.19 
3  52.68 
3  54.30 

0.049 
0.054 
0.060 
0.065 
0.070 

10  41  38.9 
10  41  49.4 
10  42    0.5 
10  42  12.4 
10  42  25.0 

0.42 
0.45 
0.48 
0.51 
0.54 

21 
22 
23 
24 
25 

5  58.2 
5  54.3 
5  50.4 
5  46.5 
5  42.6 

2 
2 
2 
2 
2 

•3  48.88 
3  50.15 
3  51.55 
3  53.07 
3  54.71 

0.050 
0.056 
0.061 
0.066 
0.071 

10  41  41.4 
10  41  52.0 
10  42    3.3 
10  42  15.3 
10  42  28.1 

0.43' 

0.46 

0.40 

0J>2 

0.55 

26 
27 
28 
29 
30 
31 

2 
2 
2 
2 
2 
2 

3  56.06 
3  57.95 

3  59.98 

4  2.13 
4    4.41 
4    6.82 

0.076 
0.082 
0.087 
0.092 
0.098 
0.103 

10  42  38.3 
10  42  52.2 
10  43    6.9 
10  43  22.2 
10  43  3H.3 
10  43  55.1 

0.57 
0.60 
0.63 
0.66 
0.68 
0.71 

26 
27 

28 
29 
30 
31 

5  38.6 
5  34.7 
5  30.8 
5  26.9 
5  23.0 
5  19.2 

2 
2 
2 
2 
2 
2 

3  56.49 

3  58.41 

4  0.46 
4    2.64 
4    4.94 
4    7.37 

0.077 
0.083 
0.088 
0.093 
0.099 
0.104 

10  42  41.5 
10  42  55.6 
10  43  10.4 
10  43  f^M 
10  43  42.0 
10  43  58.9 

0I^7 
0.6<) 
OJ&i 
0.66 
0.69 

o.« 

Feb.  1 
2 
3 

5 

2 
2 
2 
2 
2 

4    9.37 
4  12.04 
4  14.84 
4  17.76 
4  20iJl 

0.109 
0.1 14 
0.119 
0.124 
0.130 

10  44  12.5 
10  44  30.5 
10  44  49.2 
10  45    8.6 
10  45  28.6 

0.74 
0.76 
0.79 
0.82 
0.85 

1 
2 
3 

4 
5 

5  15.3 
5  11.4 
5    7.5 
5    3.6 
4  59.7 

2 
2 
2 
2 
2 

4     9.94 
4  12.63 
4  15.45 
4  18.39 
4  21.46 

0.110 
0.115 
0.120 
0.125 
0.130 

10  44  16.4 
10  44  34.^ 
10  44  53.2 
10  45  12.7 
to  45  32ij 

0.74 
0.77 
0J80 
0.t» 
0.85 

6 

7 

8 

9 

10 

2 
2 
2 
2 
2 

4  23.99 
4  27i!9 
4  30.72 
4  34.27 
4  37.95 

0.135 
0.140 
0.145 
0.151 
0.156 

10  45  49.3 
10  46  10.7 
10  46  32.6 
10  46  55.2 
10  47  18.5 

0.88 
0.90 
0.93 
0.95 
0.98 

6 
7 

8 

9 

10 

4  55.9 
4  52.0 
4  48.1 
4  44.2 
4  40.4 

2 
2 
2 
2 
2 

4  24.65 
4  27.97 
4  31.42 
4  34.99 
4  38.68 

0.136 
0.141 
0.146 
0.151 
0.156 

10  45  53.6 
10  46  15.1 
10  46  37.2 
10  46  5f).8 
10  47  23.1 

0.88 
0.91 
0.93 
0i« 
0«8 

11 
12 
13 
14 
15 

2 
2 
2 
2 
2 

4  41.75 
4  45.66 
4  49.70 
4  53.86 
4  58.14 

0.161 
0.166 
0.171 
0.176 
0.181 

10  47  42.4 

10  48    6M 
10  48  31.9 
10  48  57.6 
10  49  23.9 

1.01 
1.03 
1.06 
1.08 
Ml 

11 
12 
13 
14 
15 

4  36.5 
4  32.6 
4  28.8 
4  24.!) 
4  21.0 

2 
2 
2 
2 
2 

4  42.49 
4  46.42 
4  50.47 
4  54.64 
4  58.93 

0.161 
0.166 
0.171 
0.176 
0.181 

10  47  47.0 
10  48  11.5 
10  48  36j6 
10  49    2.4 
10  49  28.7 

1.01 
1.03 

1.06 
1.09 
1.11 

16 
17 

18 
19 
20 

2 
2 
2 
2 
2 

5    2.54 
5    7.(»5 
5  11.67 
5  16.41 
5  21.26 

0.186 
0.190 
0.195 
0.200 
0.204 

10  49  50.8 
10  50  18.3 
10  50  46.3 
10  51  14.9 
10  51  44.0 

1.13 
1.15 
1.18 
1.20 
1.22 

16 
17 

18 
19 
20 

4  17.2 
4  13.3 
4    9.5 
4    5.6 
4     1.8 

2 
2 
2 
2 
2 

5    3.34 
5    7.86 
5  12.49 
5  lY.23 
5  22.08 

0.186 
0.191 
0.195 
0.200 
Oi205 

10  40  55£ 
10  50  2:i.l 
10  50  51.2 
10  51   19.8 
10  51  49.0 

1.13 
1.16 
1.18 
1.20 
1.23 

21 
22 
23 
24 
25 

2 
2 
2 
2 
2 

5  26i22 
5  31i» 
5  36.47 
5  41.75 
5  47.14 

0ii09 
OMU 
0i2l8 
0.222 
0.227 

10  52  13.7 
10  52  44.0 
10  53  14.8 
10  53  46.1 
10  54  17.9 

1J25 
li27 
li29 
1.31 
1.34 

21 
22 
23 
24 
25 

3  57.9 
3  54.0 
3  50.2 
3  46.4 
3  42.5 

2 
2 
2 
2 
2 

6  27.05 
5  32.12 
5  37.30 
5  42.59 
5  47.98 

Oi209 
0.214 
0.218 
0il22 
0J227 

10  52  18.7 
10  52  49.0 
10  53  19.8 
10  53  51.1 
10  54  22.9 

1.K 

1.29 

1.31, 

1.33 

26 
27 

28 
29 

2 
2 
2 
2 

5  52.63 

5  58.23 

6  3.il2 
6    9.71 

0.231 

0.235 

0.239 

^J244 

10  54  50J2 

10  55  22.9 

10  55  56i2 

^10  56  30.0 

1.36 

1.36 

MO 

4M2 

26 
27 

28 
29 

3  38.7 
3  34.9 
3  31.0 
3  27.2 

2 
2 
2 
2 

5  53.47 

6  59.07 
6    4.76 
6  10.55 

Oi23] 

Oi235 

Oi239 

40i243 

10  54  55.2 

10  55  27.9 

10  56    1.1 

4l0  56  34.9 

1.35 

1.37 

1.39 

4>I.4I 
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Date. 
I»77. 

PO&  WASHnrGTOK  MBAN  NOON. 

■ 

FOR  KERIDIAV  TRANSIT. 

Aaoenaion. 

DUTfor 
Ihoor. 

Appftrent 

DifTfor 
Ihonr. 

Mean  Time 
of  Transit 

Apparent 

RiRlit 
Aaoension. 

IMftfcr 
lb.of 
Long. 

Apnarent 

Dtftfor 
llMiiror 

Long. 

Mar.  1 

h    m     8 
2    6    !>.7t 

40.244 

4-10  56  36.0 

♦K42 

d 

1 

h    m 
3  27.2 

h    m     8 
2    6  10.55 

40*243 

4IO  5^  3I.9 

4^!ll 

2 

2    6  15.61 

0.248 

10  57    4.3 

1.44 

2 

3  23.4 

2    6  16.44 

0.247 

10  57    9.1 

1.43 

3 

2    6  21.60 

0.251 

10  57  39.0 

1.45 

3 

3  19.5 

2    6  22.43 

0*251 

10  57  43.8 

1.45 

4 

2    6  27.68 

0.255 

10  58  14  1 

1.47 

4 

3  15.7 

2    6  28.51 

0J2S5 

10  58  18.9 

1.47 

5 

2    6  33.8^ 

0.260 

10  58  49.7 

1.49 

5 

3  11.9 

2    6  34.69 

0.259 

10  58  54.5 

1.49 

6 

2    6  40.14 

Oi264 

10  59  25.7 

1.51 

6 

3    8.0 

2    6  40.96 

0iK>3 

10  59  303 

131 

7 

2    6  46^1 

0567 

11     0    8.2 

1.53 

7 

3    4.2 

2    6  47.32 

0.267 

11    0    6.9 

133 

8 

2    6  52.96 

0^1 

11     0  39.1 

1.54 

8 

3    0.4 

2    6  53.77 

0.270 

11     0  43.7 

134 

!) 

2    6  59.50 

0.274 

11     1  16.3 

1.56 

9 

2  56.5 

2    7    0.30 

0Jti74 

11     1  20.9 

136 

10 

2    7    6.13 

0.278 

11     1  54.0 

1.58 

10 

2  52.7 

2    7    6.92 

0.278 

11     1  58.5 

1.58 

11 

2    7  12.85 

0.282 

11    2  32.1 

1.60 

11 

2  48.9 

2    7  13.64 

0.281 

11    8  36.6 

1.50 

ri 

2    7  19i>5 

0.285 

11     3  10.6 

1.61 

12 

2  45.1 

2    7  20.43 

0.285 

11    3  15.0 

1.61 

13 

2    7  26.53 

0.288 

1 1     3  49.4 

1.63 

13 

2  41.3 

2    7  27.30 

0J288 

11     3  53.8 

133 

14 

2    7  33.49 

0.292 

11     4  28.6 

1.64 

14 

2  37.6 

2    7  34.25 

0.291 

11     4  32.9 

1.64 

15 

2    7  40.53 

0.295 

11     5    8.2 

im 

15 

2  33.7 

2    7  41.28 

0.295 

11    ft  12.4 

1.65 

16 

2    7  47.65 

Oi298 

11     5  48.1 

1.67 

16 

2  29.8 

2    7  48.39 

0J298 

11     5  58J2 

136 

17 

2    7  54.65 

0.301 

11     6  28.3 

1.68 

17 

2  26.0 

2    7  55.57 

0.301 

11    6  323 

138 

18 

2    8    2J2 

0.304 

11     7    8.8 

1.70 

18 

2  UQM 

2    8    2.82 

0.304 

11    7  18.8 

1.70 

19 

2    8    9.45 

0.307 

1 1     7  49.7 

1.71 

19 

2  18.4 

2    8  10.15 

0.307 

11    7  53.7 

1.71 

20 

2    8  16.86 

0.310 

11     8  30.9 

1.72 

20 

2  14.6 

'  2    8  17.55 

0.310 

11    8  34.8 

1.72 

21 

2    8  24.34 

0.313 

11     9  12.3 

1.73 

21 

2  10.8 

2    8  25.02 

0J»3 

11    9  16.1 

1.73 

22 

2    8  31i^9 

0.316 

1 1     9  54.0 

1.74 

22 

2    7.0 

2    8  32.55 

0.315 

11    9  57.7 

1.74 

23 

2    8  39.50 

0.318 

11  10  36.0 

1.76 

23 

2    3.2 

2    8  40.14 

0.318 

11  10  39.6 

1,75 

24 

2    8  47.16 

0.321 

U  11  18.3 

1.77 

24 

1  59.4 

2    8  47.79 

0.320 

11  11  21.8 

1.76 

25 

2    8  54.89 

0.323 

11  12    0.8 

1.78 

25 

1  55.6 

2    8  55.50 

0.323 

11  18    4ii 

1.77 

26 

2    9    2.68 

0.326 

11  12  43.5 

1.79 

26 

1  51.8 

2    9    3J88 

0.325 

11  18  463 

1.78 

27 

2    9  10.52 

0.328 

11   13  26.5 

1.80 

27 

1  48.0 

2    9  11.11 

0.327 

11  13  29.7 

1.79 

2» 

2    9  18.42 

0.330 

11   14    9.7 

1.80 

28 

1  44.2 

2    9  18.99 

0.330 

11  14  18.8 

130 

29 

2    9  26.37 

0.332 

11  14  53.1 

1.81 

29 

1  40.4 

2    9  26.93 

0.332 

11  14  56.1 

1.81 

30 

2    9  34.:)8 

0.335 

11  15  36.6 

1.82 

30 

1  36.6 

2    9  34.92 

0.334 

11  15  393 

131 

31 

2    9  42.44 

0.337 

11  16  20.3 

1.82 

31 

1  32.8 

2    9  42.96 

0.336 

11  16  23.1 

1.82 

Apr.  1 

2    9  50.55 

0.339 

11  17    4.2 

1.83 

1 

1  29.0 

2    9  51.05 

0.338 

11  17    6.9 

1.83 

2 

2    9  58.70 

0.340 

11  17  48.3 

1.84 

2 

1  25.2 

2    9  59.18 

0.340 

1 1  17  50.9 

134 

3 

2  10    6.89 

0.342 

11   18  32.5 

1.85 

3 

1  21.4 

2  10    7.35 

0.341 

11  18  35.0 

134 

4 

2  10  15.13 

0.344 

11   19  16.9 

1.85 

4 

1  17.6 

2  10  15.57 

0.343 

11  19  193 

135 

5 

2  10  23.41 

0.346 

11  20    1.5 

1.86 

5 

1  13.8 

8  10  23.83 

0.345 

11  20    3.8 

136 

6 

2  10  31.73 

0.347 

1 1  20  46.2 

1.86 

6 

1  10.0 

2  10  32.13 

0.347 

11  20  48.4 

136 

7 

2  10  40.09 

0349 

11  21  31.0 

1.87 

7 

1     6.2 

2  10  40.47 

0.348 

11  21  33.1 

136 

b 

2  10  48.49 

0.351 

11  22  15.9 

1.87 

8 

1   fin 

2  10  4SJ^ 

0.:i50 

11  22  173 

137 

9 

2  10  56i)2 

0.352 

11  23    0.9 

1.88 

9 

0  58.6 

2  10  57.26 

0351 

11  23    83 

137 

10 

2  11    5.37 

0.353 

1 1  23  460 

1.88 

10 

0  54.8 

2  11    5.70 

0.352 

11  23  47.7 

137 

11 

2  11  13.66 

0.354 

11  24  31.1 

1.88 

11 

0  51.0 

2  11  14.17 

0.354 

11  24  32.7 

1.88 

12 

2  11  22.38 

0.355 

11  25  16.3 

1.89 

12 

0  47.2 

2  11  22.67 

0.355 

11  25  17.8 

• 

138 

13 

2  1 1  30.93 

0.356 

11  26    1.6 

1.89 

13 

0  43.4 

2  11  31.19 

0356 

11  26    3.0 

138 

14 

2  11  39.50 

0.367 

1 1  26  47.0 

1.69 

14 

0  39.6 

2  11  :i9.74 

0357 

11  26  483 

139 

15 

2  11  48.08 

0.358 

II  27  32.4 

1.89 

15 

0  35.9 

2  11  48.30 

0357 

U  27  33.5 

139 

16 

2  11  56.69 

0.359 

11  28  17.8 

1.89 

16 

0  32.1 

2  11  56.88 

0.358 

11  28  18.8 

1.89 

17 

2  12    5.32 

0.360 

11  29    3.2 

1.89 

17 

0  28.3 

2  12    5.48 

0.359 

11  29    4.1 

139 

18 

2  12  13.96 

0-360 

11  29  48.6 

1.89 

18 

0  24.5 

2  12  14.10 

0.359 

11  29  49.4 

139 

19 

2  12  29Jbl2 

0.361 

11  30  34.0 

1.89 

19 

0  20.7 

2  12  22.73 

0360 

11  30  34.7 

139 

20 

2  12  31JRI 

0.361 

It  31  19.4 

1.89 

20 

0  16.9 

2  12  31.38 

0361 

11  31  20.0 

139 

21 

2  12  39J)7 

0.362 

11  32    4.8 

1.89 

21 

0  13.1 

2  12  40.04 

0.361 

11  32    53 

1.88 

22 

2  12  48.66 

0.362 

11  32  50.1 

1.89 

22 

0    9.4 

2  12  4871 

0.361 

11  32  50.4 

138 

23 

2  12  57.36 

0.362 

11  33  35.3 

1.88 

23 

0    5.6 

8  12  57.39 

0362 

11  33  353 

138 

24 

2  13    6.06 

0.36:i 

11  34  20.5 

1.88 

24 

0    1.8 

2  13    6.07 

0.362 

11  34  203 

1.88 

24  23  58.0 

2  13  14.75 

0362 

11  35    53 

137 

25 

2  13  14.76 

0.363 

11  35    5.6 

1.88 

25  23  54.2 

2  13  23.42 

0362 

11  35  50.4 

137 

26 

2  13  23.46 

0.363 

11  35  50.6 

1.87 

26  23  50.4 

2  13  32.10 

0.362 

11  36  35.2 

136 

27 

2  13  32.16 

0.362 

11  36  35.5 

1.87 

27  23  46.6 

2  13  40.78 

0.362 

11  37  19.9 

136i 

28 

2  13  40.66 

0.362 

11  37  20.3 

1.87 

28  23  42.8 

2  13  49.46 

0.361 

11  38    4.6 

136' 

29 

2  13  49J36 

0.362 

11  38    5.1 

1.86 

29  23  39.1 

2  13  58.13 

0361 

11  38  49.2 

135 

30 

2  13  58.25 

0.362 

11  38  49.8 

1.86 

30  23  35.3 

2  14    6.79 

0.361 

11  39  33.6 

135 

31 

2  14    6.93 

^.361 

4-11  39  34.3 

41.85 

31 

23  31.5 

2  14  15.44 

40.360 

4II  40  17.8 

41.84, 

S82 
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Date. 
1877. 

VOB  WASUDIOTOK  MBjUT  NOON. 

FOR  MXRIDIAS  TRASBIT. 

xUftit 
Auendon. 

Dlfllfor 
Ibonr. 

ApparoDt 
Deolinatioo. 

Diff.for 
1  hour. 

Mean  Time 
ofTnuait. 

Aaoenaloii. 

mm  tat 
lb.  of 
Long. 

Amiaieat 
Derffaayon. 

DIAfBr 
Ibeorof 

May  1 

h    ro     8 
2  14    6.93 

^"361 

+\l  %{  34.3 

4'K85 

<l     h    m 
1  23  31.5 

h    m     • 
2  14  15.44 

J).36(Mf  40  \fM 

♦l/M 

2 

2  14  15.60 

0.361 

11  40  18.7 

1.85 

2  23  27.7 

2  14  24.07 

0,359 

n  41     li) 

IJH 

3 

2  14  24.26 

0.360 

11  41    2.9 

im 

3  23  2:1.9 

2  14  32.69 

0.359 

11  41  45.9 

li» 

4 

2  14  32.91 

0.360 

11  41  47.0 

1.84 

4  23  20.1 

2  14  41.30 

0.358 

II  42  29.8 

IKI 

5 

2  14  41.54 

0.359 

11  42  31.0 

1.83 

5  2:1  16.3 

2  14  4dm 

o.:&8 

II  43  i3.n 

}Ji2 

6 

2  14  50.16 

0.359 

II  43  14.8 

1.82 

6  23  12.5 

2  14  58.47 

0.357 

11  43  57.0 

li^l 

7 

2  14  58.76 

0.358 

1 1  43  58.4 

1.81 

7  23    8.7 

2  15    7.02 

0.-1S6 

11  44  40.3 

im 

8 

2  15    7.33 

0.357 

11  44  41.8 

1.80 

8  23    5.0 

2  15  15.55 

0.355 

1 1  45  93.4 

1.79 

9 

2  15  15.8ri 

0.356 

1 1  45  25.0 

1.80 

9  23    1.2 

2  15  24.06 

o:3M 

11  46    6.3 

1.7H 

10 

2  15  24.4 1 

0;155 

11  46    8.1 

1.79 

10  22  57.4 

2  15  32JV4 

0.353 

11  46  49i) 

1.77 

11 

2  15  32.01 

0.354 

1 1  46  50.9 

1.78 

1 1  22  53.6 

2  15  40.99 

0.:152 

11  47  31.5 

1.76 

12 

2  15  41.38 

0.353 

1 1  47  :w.r, 

1.77 

12  22  49.H 

2  15  49.42 

0.3.->0 

11  48  13.7 

1.75 

13 

2  15  49.83 

0.352 

It  48  15.H 

1.76 

13  22  46.0 

2  15  57.81 

0.349 

i  1  46  55.7 

1.74 

14 

2  15  58.24 

0.a')0 

1 1  48  57.9 

1.75 

14  22  42i2 

2  16    6.17 

0.:J47 

II  49  37.5 

1.73 

15 

2  16    6.62 

0.348 

1 1  49  39.8 

1.74 

15  22  :18.4 

2  16  14.49 

0..146 

11  50  19.0 

1.72 

16 

2  16  14.96 

0.:M7 

11  50  21.4 

1.73 

16  22  34.6 

2  16  22.77 

0.344 

11  51     0.3 

1.71 

17 

2  16  2:S.26 

0,345 

II  51     2.7 

1.71 

17  22  3X8 

2  16  31.02 

0.343 

II  51  4lii 

1.70 

18 

2  16  31.53 

0.344 

11  51  43.7 

1.70 

18  22  27.0 

2  16  39.22 

0.341 

11  52  91.8 
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5.78 

5.05 

4.63 

5.58 

2.88 

0.32 

0.40 

0J20 

10 

11.08 

5.71 

5.18 

4.18 

5.51 

2.96 

0.^ 

0.39 

Oi»l 

15 

10.04 

5.64 

5.32 

3.79 

5.45 

3.04 

0.27 

0.38 

0.22 

20 

9.20 

5.58 

5.46 

3.47 

5.39 

3.12 

0.25 

0.38 

0.23 

25 

8.54 

5.52 

5.62 

3.22 

5ra3 

3J2I 

0JS3 

0.37 

OJ23 

Mar.    2 

8.01 

5.46 

5.79 

3.02 

557 

3.31 

0i>] 

0.36 

OiM 

7 

•    7.59 

5.41 

5.97 

2.86 

5.22 

3.41 

OiW 

0.36 

055 

12 

7.24 

5.36 

6.15 

2.73 

5.18 

3.52 

0.19 

0.35 

0.26 

17 

6.97 

5.32 

6.35 

2.63 

5.14 

3.63 

0.18 

0.35 

056 

22 

6.77 

5.28 

6.55 

2.56 

5.10 

3.74 

0.17 

0.34 

0.27 

27 

6.63 

5.25 

6.77 

2.50 

5.07 

0.86 

0.17 

0.34 

0.28 

April  1 

6.57 

5.22 

7.00 

2.48 

5.04 

3.99 

0.17 

0.34 

059 

^      6 

6.62 

5.19 

7.25 

2.50 

5.0J 

4.12 

0.17 

0.33 

0.30 

11 

6.83 

5.17 

7.50 

2.58 

4.99 

4.27 

0.18 

0.33 

0.31 

16 

7.24 

5.15 

7.77 

2.73 

4.97 

4.43 

0.19 

0.33 

0.32 

21 

7.90 

5.13 

8.07 

2.98 

4.96 

4.60 

0J21 

0.34 

0.33 

26 

8.82 

5.12 

8.39 

3.33 

4.95 

4.78 

0.24 

0.:i4 

0.34 

May     1 

10.00 

5.11 

8.72 

3.77 

4.04 

4.98 

027 

0.1*4 

*     0-35 

6 

11.40 

5.11 

9,08 

4.30 

4.94 

5.13 

0.31 

0.35 

0.36 

11 

12.92 

5.1 1 

9.46 

4.88 

4.94 

5.40 

0.36 

0.35 

0.38 

16 

14.42 

5.11 

9.86 

5.44 

4.95 

5.63 

039 

0.35 

0.3!) 

21 

15.60 

5.12 

10.28 

5.89 

4.95 

5.88 

0.42 

0.35 

0.41 

26 

16.11 

5.13 

10.72 

6.08 

4.!)6 

6.13 

0.43 

0-36 

0.42 

31 

15.80 

5.15 

11.19 

5.97 

4.98 

6.40 

0.42 

0.36 

0.44    . 

June    5 

14.84 

5.17 

11.70 

5.60 

5.00 

6.69 

0.39 

o.:)6 

0.46 

10 

13.50 

5.20 

12.25 

5.09 

5.02 

7.00 

0.35 

0.37 

0.48 

15 

12.08 

5.23 

12.83 

4.56 

5.05 

7.33 

0.32 

0.37 

0.50 

20 

10.73 

5.27 

13.46 

4.05 

5.09 

7.69 

0.28 

0.37 

0.52 

25 

9.53 

5.31 

14.11 

3.60 

5.13 

8.(:6 

0.25 

0.37 

0.55 

30 

8.52 

5.36 

14.80 

3.22 

5.18 

8.45 

0^23 

0.37 

0/»8 

July    5 

7.72 

5.41 

15.52 

'^  2.91 

5.23 

8.86 

0J21 

0..37 

0.60 

10 

7.14 

•  5.47 

16.29 

2.70 

5.2S 

9.31 

0J20 

0.37 

053 

15 

6.77 

5.53 

17.08 

2.56 

5.34 

9.77 

0.19 

0.38 

0.66 

20 

6.61 

5.60 

17.91 

2.50 

5.40 

10.23 

0.18 

0.38 

0.69 

25 

6.61 

5.67 

18.76 

2.50 

5.47 

10.72 

0.18 

0.38 

0.72 

30 

6.72 

5.75 

19.63 

2.54 

5.56. 

11.22 

0.18 

0.38 

0.76 

Aug.    4 

6.93 

5.84 

20.48 

2.62 

5.65 

11.71 

0.18 

0.39 

0.79 

*     9 

7.20 

5.94 

21.30 

2.72 

5.74 

12.16 

0.18 

0.39 

0.82 

14 

7.55 

6.04 

22.02 

2.85 

5.84 

12.57 

0.19 

0.40 

0.85 

19 

7.97 

6.15 

22.63 

3.01 

5.95 

12.04 

0.20 

0.40 

0.88 

24 

8.49 

6.27 

23.10 

3.20 

6.06 

13.22 

0^21 

0.41 

0.90 

29 

9.12 

6.40 

23.39 

3.44 

6.18 

13.37 

0.23 

0.41 

-  0.91 

Sept.   3 

9.88 

6.54 

23.46 

3.73 

6.31 

13.41 

0.25 

0.42 

0.92 

8 

10.80 

6.68 

23.33 

4.08 

6.45 

i3.:m 

0.27 

0.43 

0.91 

13 

11.87 

6.84 

22.97 

4.48 

6.61 

13.13 

0.30 

0.44 

0.90 

1» 

12.93 

7.01 

22.41 

4.88 

6.78 

12.79 

0.33 

0.46 

0.8tf 

23 

13.58 

7.19 

21.68 

5.13 

6.95 

12.37> 

0.34 

0.48 

0.H6 

26 

13.25 

7.38 

20.85 

5.00 

7.13 

11.91 

0.33 

0.50 

0.S2 

0»t.     3 

11.91 

7.59 

19.96 

4.50 

7.33 

11.41 

0.30 

0.52 

0.78 

8 

10.23 

7.82 

19.02 

3.86 

7.55 

10.89 

0.26 

0.54 

0.74 

13 

8.81 

8.06 

18.08 

3.32 

7.79 

10.35 

0.23 

0.56 

0.71 

18 

7.79 

8.32 

17.14 

2.94 

8.04 

9.80 

0.20 

0.58 

0.67 

23 

7.12 

8.60 

16,23 

2.69 

8.31 

037 

0.18 

0.60 

0.63 

PliANETS,  1877. 


387 


HORIZONTAL  PARALLAXES  AND  SEMIDIAMETERS. 

1 
1 

Uemu 
Noon. 

HORIZONTAL  PARALLAXEa 

• 

SEMIDIAMETERS. 

SID.  TIME  OF  SEMIDIAMETER  I 
PASSING  THE  MERIDIAN,      i 

9 

9 

s 

9 
2.52 

? 

S 

9 

? 

i 

Oet.  28 

(>.68 

8.91 

1^.35 

II 
8.61 

^!77 

o'.17 

0.63 

0.59 

Nov.    2 

6.40 

9J24 

14.52 

2.42 

8.93 

8.30 

0.16 

0.66 

0.56 

7 

6.22 

9.59 

13.74 

2.35 

9i27 

7.85 

0.16 

0.69 

0.53 

12 

6.13 

9.98 

13.02 

2.31 

9.65 

7.44 

0.16 

0.72 

0.50 

17 

6.11 

10.42 

12.36 

2.30 

10.06 

7.06 

0.16 

0.75 

0.47 

22 

6.14 

10.90 

11.74 

2.32 

10.52 

6.70 

0.17 

0.78 

0.45 

27 

6.24 

11.42 

11.16 

2.36 

11.02 

6.38 

0.17 

0.81 

0.43 

Dec.    2 

6.40 

11.99 

10.62 

2.42 

11.57 

6.07 

0.18 

0.84 

0.41 

7 

6.66 

12.62 

10.12 

2.51 

12.20 

5.78 

0.19 

0.88 

0.39 

12 

7.02 

13.33 

9.65 

2.65 

12.89 

5.51 

0.20 

0.92 

0,37 

17 

7.55 

14.13 

9i21 

2.85 

13.65 

5i26 

0.21 

0.96 

0.35 

22 

8.32 

15.03 

8.80 

3.14 

14.50 

5.03 

0.23 

1.01 

0.33 

27 

9.43 

16.03 

8.43 

3.56 

15.47 

4.82 

0ii6 

1.07 

0.32 

32 

10.92 

17.15 

8.09 

4.12 

16.57 

4.63 

0.29 

1.14 

0.31 

Jt 

h 

S 

V 

h 

s 

V 

h 

s 

Jan.     1 

f.43 

0.86 

&50 

1^.15 

7^60 

iM 

l'.16 

0*55 

o'.13 

U 

1.44 

0.85 

0.50 

15.34 

7.51 

1.91 

1.17 

0.55 

0.13 

21 

1.46 

0.84 

0.51 

15.58 

7.44 

1.92 

1.19 

0.54 

0.13 

31 

1.49 

OJM 

0.51 

15.87 

7.38 

1.93 

1.22 

0.54 

0.13 

Feb.  10 

1.53 

0.83 

0.51 

16.22 

7.34 

1.93 

1.25 

0.53 

0.13 

20 

1.56 

0.83 

0.51 

J  6.62 

7.32 

1.93 

1.28 

0.53 

0.13 

Mar.    2 

1.61 

0.83 

0.51 

17.07 

7.31 

1.92 

1.32 

0.53 

0.13 

12 

1.66 

0.83 

0.50 

17.57 

7.32 

1.91 

1.36 

0.53 

0.13 

22 

1.70 

0.83 

0.50 

18.12 

7.35 

1.89 

1.40 

0.53 

0.13 

April    1 

1.75 

0.84 

0.50 

18.70 

7.39 

1.87 

1.45 

0.53 

0.13 

II 

1.81 

0.84 

0.50 

19.:U) 

7.45 

1.86 

1.49 

0.54 

0.13 

21 

1.87 

0.85 

0.49 

19.91 

7.53 

1.84 

1.54 

0.54 

0.13 

Maj     1 

1.93 

0.86 

0.49 

20.50 

7.62 

liJ2 

1.59 

0.55 

0.13 

11 

1.98 

0.88 

0.48 

21.04 

7.73 

1.81 

1.63 

0.55 

0.13 

21 

2.02 

0.89 

0.48 

21.51 

7.85 

1.79 

1.66 

0.56 

0.13 

31 

2.05 

0.90 

0.47 

21.88 

7.98 

1.78 

1.69 

0.57 

0.13 

June  10 

2.08 

0.92 

0.47 

22.11 

8.12 

1.77 

1.71 

0JS8 

0.12 

20 

2.09 

0.93 

0.47. 

22.20 

8.26 

1.76 

1.71 

0.59 

0.12 

30 

2.08 

0.95 

0.46 

22.14 

8.40 

1.75 

1.70 

0.60 

0.12 

Ju\j  10 

2.06 

0.97 

0.46 

21.93 

8.54 

1^ 

1.74 

1.69 

0.61 

0.12 

20 

2.03 

0.98 

0.46 

21.58 

8.67 

1.74 

1.67 

0.62 

0.12 

30 

1.99 

1.00 

0.46 

21.13 

8.79 

i.rj 

1.64 

0.63 

0.12 

Aii«.    9 

1.94 

1.01 

0.46 

20.61 

8.89 

1.73 

1.59 

0.64 

0.12 

19 

1.89 

1.02 

0.46 

20.04 

8.97 

1.73 

1.54 

0.64 

0.12 

29 

!.83 

1.02 

0.46 

I9.4G 

9.02 

1.74 

1.50 

0.65 

0.12 

Sept  8 

1.78 

1.02 

0.46 

18.87 

9.04 

1.74 

1.46 

0.65 

0.12 

IH 

1.72 

1.02 

0.46 

18.31 

9.03 

175 

1.41 

0.65 

0.12 

28 

1.67 

1.02 

0.46 

17.79 

8.99 

1.77 

1.37 

0.65 

0.12 

Oct.     8 

1.62 

1.01 

0.47 

17.:jo 

8.92 

1.78 

1.34 

0.64 

0.12 

18 

1.59 

1.00 

0.47 

16.86 

8.82 

1.79 

1.30 

0.64 

0.13 

28 

1.55 

o.a) 

0.47 

16.48 

8.70 

1.81 

1.27 

0.63 

0.13 

Not.   7 

1.52 

0.97 

0.48 

16.14 

8.57 

1.83 

1.25 

0.62 

0.13 

17 

1.49 

0.95 

0.48 

15.87 

8.43 

1.84 

1.23 

0.61 

0.13 

27 

1.47 

0.94 

0.49 

15.64 

8J29 

1.86 

li21 

0.60 

0.13 

Doe.    7 

1.45 

0.92 

0.49 

15.46 

8.15 

1.87 

1.19 

0.59 

0.13 

17 

1.44 

0.91 

0.50 

15.35 

8.01 

l.tti 

1.18 

0.58 

0.13 

27 

1.44 

0.89 

0.50 

15.28 

7.88 

1.90 

1.18 

0.57 

0.13 

37 

1.43 

0.88 

0.50 

15J26 

7.76 

1.90 

1.17 

0.56 

0.13 

] 

aoriaoDUl  T 

*aniU«x  of  li 

roptnne,  0".3 

0,  Jon.  1  to 

Feb.  3;  J 

oly  19  to  S« 

'pt.9S{  adei 

rDeo.  S. 

t« 

*( 

"      0".a 

9,  Feb.  3  tc 

» July  18. 

% 

•* 

• 

0"J 

1,  Sept.  33 

to  Decs. 
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HOEIZONTAL  PARALLAXES  AND  SEMIDIAMETEBS. 

Mean 
Noon. 

HOBIZOMTAL  PARALLAXES. 

SEMIDIAUUTKBR. 

SID.  TIMB  OF  8EMIDUVETEK 
PASSING  THE  MEUOIAX. 

9 

? 

s 

9 

? 

S 

9 

i 

i 

Jan.     1 

i'M 

£46 

4'.31 

Si:78 

&Si4 

2,46 

0.20 

0.44 

0.17 

6 

8.09 

6.34 

4.40 

3.05 

6.13 

2.51 

0J22 

0.44 

0-17 

11 

9.16 

6.23 

4.49 

3.46 

6.03 

2M 

0J24 

0.43 

Ob 

16 

10.64 

6.13 

4.59 

4.02 

5.93 

2.62 

Oi» 

0.43 

0.1M 

21 

12.31 

6.04 

4.70 

4.65 

5Jb4 

2i>8 

0.32 

0.42 

o.iy 

26 

13.39 

5.95 

4.81 

5.05 

5.75 

2.74 

0.35 

0^2 

0.19 

31 

13.24 

5.86 

4.93 

5.00 

5.66 

2.81 

0.35 

0.41 

Oin 

Feb.    5 

12.26 

5.78 

5.05 

4.63 

5.58 

2.88 

0.32 

0.40 

oja) 

10 

11.08 

5.71 

5.18 

4.18 

5.51 

2.96 

OJ^ 

0.39 

0^1 

15 

10.04 

5.64 

5.32 

3.79 

5.45 

3.04 

(K27 

0.38 

0^ 

20 

9.20 

5.58 

5.46 

3.47 

5.39 

3.12 

0.25 

0.38 

Oi3 

25 

8.54 

5.52 

5.62 

3.22 

5r33 

3J2I 

0.23 

0.37 

0.£) 

Mar.    2 

8.01 

5.46 

5.79 

3.02 

5.27 

3.31 

om 

0.36 

OJiM 

7 

.    7.59 

5.41 

5.97 

2.86 

5.22 

3.41 

OiW 

0.36 

0:5 

12 

7.24 

5.36 

6.15 

2.73 

5.18 

3.52 

0.19 

0.35 

0.26 

17 

6.97 

5.32 

6.35 

2.63 

5.14 

3.63 

0.18 

0.35 

OJK 

22 

6.77 

5.28 

6.55 

2.56 

5.10 

3.74 

0.17 

0,34 

0.27 

27 

6.63 

5.25 

6.77 

2.50 

5.07 

3.86 

0.17 

0.34 

0.t« 

April  1 

6.57 

5.22 

7.00 

2.48 

5.04 

3.99 

0.17 

0.-34 

0J*» 

6 

6.62 

5.19 

7.25 

2.50 

5.01 

4.12 

0.17 

0.33 

O.30 

11 

6.83 

5.17 

7.50 

2.58 

4.99 

4i27 

0.18 

0.33 

0.31 

16 

7.24 

5.15 

7.77 

2,73 

4.97 

4.43 

0.19 

0.33 

0.3^ 

21 

7.90 

5.13 

8.07 

2.98 

4.96 

4.60 

0J2\ 

0.34 

0;J3 

26 

8.82 

5.12 

8.39 

3.33 

4.95 

4.78 

0.24 

QM 

0.34 

May     1 

10.00 

5.11 

8.72 

3.77 

4.94 

4.98 

027 

0.?4 

*    0X> 

6 

11.40 

5.11 

9.08 

4.30 

4.94 

5.18 

0.31 

0.35 

0% 

11 

12.92 

5.  II 

9.46 

4.88 

4.94 

5.40 

0.36 

0.35 

0.3.'3 

16 

14.42 

5.11 

9.86 

5.44 

4.95 

5.63 

0.39 

0.33 

0.3n 

21 

15.60 

5.12 

10.28 

5.89 

4.95 

5.88 

0.42 

0.35 

0.41 

26 

16.11 

5.13 

10.72 

6.08 

4.96 

6.13 

0.43 

OM 

0.49 

31 

15.80 

5.15 

11.19 

5.97 

4.98 

6.40 

0.42 

0.36 

U.44 

June    5 

14.84 

5.17 

11.70 

5.60 

5.00 

6.69 

0.39 

0.36 

0.46 

10 

13.50 

5.20 

12.25 

5.09 

5.02 

7.00 

0.35 

0.37 

0.48 

15 

12.08 

5.23 

12.83 

4.56 

5,05 

7.33 

0.32 

0.37 

0.5l» 

20 

10.73 

5.27 

13.46 

4.05 

5.09 

7.69 

0.28 

0.37 

0.59 

25 

9.53 

5.31 

14.11 

3.60 

5.13 

8.(:6 

0.25 

0.37 

0.55 

30 

8.52 

5.36 

14.80 

3.22 

5.18 

8.45 

0JJ3 

0.:J7 

OA^ 

July    5 

7.72 

5.41 

15.52 

'^  2.91 

5.23 

8.86 

0J21 

0.37 

0.60 

10 

7.14 

•  5.47 

16.29 

2.70 

5.28 

9.31 

0.20 

0.37 

0.63 

15 

6.77 

5.53 

17.08 

2.56 

5.34 

9.77 

0.19 

0.38 

0.66 

20 

6.61 

5.60 

17.91 

2.50 

5.40 

10.23 

0.18 

0.38 

0.69 

25 

6.61 

5.67 

18.76 

2.50 

5.47 

10.72 

0.18 

0.38 

0.72 

30 

6.72 

5.75 

19.63 

2.54 

5.56. 

11.22 

0.18 

0.38 

0.76 

Aug.    4 

6.93 

5.84 

20.48 

2.62 

5.65 

11.71 

0.18 

o.:)9 

0.79 

9 

7.20 

5.94 

21.30 

2,72 

5.74 

12.16 

0.18 

0.39 

0.82 

14 

7.55 

6.04 

22.02 

2.85 

5.84 

12.57 

0.19 

0.40 

0.85 

19 

7.97 

6.15 

22.63 

3.01 

5.95 

12.94 

0.20 

0.40 

0.8^ 

24 

8.49 

6.27 

23.10 

3.20 

6.06 

13:22 

0.21 

0.41 

0.90 

29 

9.12 

6.40 

23.39 

3.44 

6.18 

13.37 

0.23 

0.41 

.  0.91 

Sept.   3 

9.88 

6.54 

23.46 

3.73 

6.31 

13.41 

0.25 

0.42 

0.92 

8 

10.80 

6.68 

23.33 

4.08 

6.45 

13.34 

0.27 

0.43 

0.91 

13 

11.87 

6.84 

22.97 

4.48 

6.61 

13.13 

0.30 

0.44 

0.90 

1« 

12.93 

7.01 

22.41 

4.88 

6.78 

12.79 

0.33 

0.46 

0.1^ 

23 

13.58 

7.19 

21.68 

5.13 

6.95 

12.37. 

0.34 

0.48 

O.f-6 

28 

13.25 

7.38 

20.85 

5.00 

7.13 

11.91 

0.33 

0.50 

0.^-2 

0»t.     3 

11.91 

7.59 

19.96 

4.50 

7.33 

11.41 

0.30 

0.52 

0.78 

8 

10.23 

7.82 

19.02 

3.86 

7.55 

10.89 

0.26 

0.54 

0.74 

13 

8.81 

8.06 

18.08 

3.32 

7.79 

10.35 

0.23 

0.56 

0.71 

18 

7.79 

8.32 

17.14 

2.94 

8.04 

9.80 

0.20 

0.58 

0.67 

23 

7.12 

8.60 

16,23 

2.69 

8.31 

9.27 

0.18 

0.60 

0.63 

PliANETS,  1877. 


387 


HORIZONTAL  PARALLAXES  AND  8EMIDIAMF.TEB8. 


llvan 
Noon. 


CIct.    28 

Nov.    n 

7 

\2 

17 

22 

27 

Dec.    2 

7 
12 

17 
22 
27 
32 


Snno. 


Jan. 


Feb. 


1 
11 
21 
31 

10 


Mar. 


90 

2 

12 

22 

April    1 

II 
21 
1 
11 
21 


May 


HORIZONTAL  PARALLAXEa 


31 
June  10 

20 

30 

Julj  10 

20 
30 

Aug.  9 
19 
29 

Sept.  8 
18 
28 

Oct.     8 

18 

28 

Not.    7 

17 

27 

Doc.  7 
17 
27 
37 


6.68 
6.40 
6.22 
6.13 
6.11 

6.14 
6.24 
6.40 
6-66 
7.02 

7.55 

8.32 

9.43 

10.92 


V 


1.43 
1.44 
1.46 
1.49 
1.53 

1.56 
1.61 
1.66 
1.70 
1.75 

1.81 

1.87 
li)3 
1.98 
2.02 

2.05 
2.08 
2.09 
2.08 
2.06 

2.03 
1.99 
1.94 
1.89 

im 

1.78 
1.72 
1.67 
1.62 
1.59 

1.55 
1.52 
1.49 
1.47 

1.45 
1.44 
1.44 
1.43 


8.91 
9J24 
9.59 
9.98 
10.42 

10.90 
11.42 
11.99 
12.62 
13.33 

14.13 
15.03 
16.03 
17.15 


6.86 
0.85 
0.84 
0.84 
0.83 

0.83 
0.83 
0.83 
0.83 
0.64 

0.84 
0.85 
0.86 
0.88 
0.89 

0.90 
0.92 
0.93 
0.95 
0.97 

0.96 
1.00 
1.01 
1.02 
1.02 

1.02 
1.02 
1.02 
1.01 
1.00 

0.99 
0.97 
0.95 
0.94 

0.92 
0.91 
0.89 
0.88 


1^.35 
14.52 
13.74 
13.02 
12.36 

11.74 
11.16 
10.62 
10.12 
9.65 

9.21 
8.80 
8.43 
8.09 


6 


SEaHIDIAMETERS. 


6.50 
0.50 
0.51 
0.51 
0.51 

0.51 
0.51 
0.50 
0.50 
0.50 

0.50 
0.49 
0.49 
0.48 
0.48 

0.47 
0.47 
0.47 
0.46 
0.46 

0.46 
0.46 
0.46 
0.46 
0.46 

0.46 
0.46 
0.46 
0.47 
0.47 

0.47 
0.48 
0.48 
0.49 

0.49 
0.50 
0.50 
0.50 


^52 
2.42 
2.35 
2.31 
2.30 

2.32 
2.36 
2.42 
2.51 
2.65 

2.a5 
3.14 
3.56 
4.12 


V 


lll5 
15.34 
15.58 
15.87 
16.22 

16.62 
17.07 
17.57 
18.12 

18.70 

19.30 
19.91 
20.50 
21.04 
21.51 

21.88 
22.11 
22.20 
22.14 
21.93 

21.58 
21.13 
20.61 
20.(:4 
19.4G 

18.87 
18.31 
17.79 
17.30 
16.66 

16.48 
16.14 
15.87 
15.64 

15.46 
15.35 
15.28 
15ia6 


8.61 
8.93 
9.27 
9.65 
10.06 

10.52 
11.02 
11.57 
12.20 
12.89 

13.65 
14.50 
15.47 
16.57 


7.60 
7.51 
7.44 
7.38 
7.34 

7.32 
7.31 
7.32 
7.35 
7.39 

7.45 
7.53 
7.62 
7.73 

7.85 

7.98 
8.12 
8.26 
8.40 
8.54 

8.67 
8.79 
8.89 
8.97 
9.02 

9.04 
0.03 
8.99 

8.02 
H.82 

8.70 
8.57 
8.43 
8J39 

8.15 
8.01 
7.88 
7.76 


^77 
8.30 
7.85 
7.44 
7.06 

6.70 
6.38 
6.07 
5.78 
5.51 

5.26 
5.03 
4.82 
4.63 


s 


1.90 
1.91 
1.92 
1.93 
1.93 

1.93 
1.92 
1.91 

1.89 
1.87 

1.86 
1.84 
1.82 
1.81 
1.79 

1.78 
1.77 
1.76 
1.75 
1.74 

1.74 
1.73 
1.73 
1.73 
1.74 

1.74 
175 
1.77 
1.78 
1.79 

1.61 
1.83 
1.84 
1.86 

1.87 
1.89 
1.90 
1.90 


SID.  TIME  OF  8EHIDIAMETER 
PASSING  THE  MERIDIAN. 


0.17 
0.16 

0.16 
0.16 
0.16 

0.17 
0.17 
0.18 
0.19 
0.20 

0.21 
0.23 
0.26 
0.29 


V 


1.16 
1.17 
1.19 
1.22 
1.25 

Ii28 
1.32 
1.36 
1.40 
1.45 

1.49 
1.54 
ljj9 
1.63 
1.66 

1.69 
1.71 
1.71 
1.70 
1.6^) 

1.67 
1.64 
1.59 
1.54 
1.50 

1.46 
1.41 
1.37 
1.34 
1.30 

1.27 
1.25 
1.23 
1.21 

1.19 
1.18 
1.18 
1.17 


0.63 
0.66 
0.69 
0.72 
0.75 

0.78 
OJil 
0.84 
0.88 
0.92 

0.96 
1.01 
1.07 
1.14 


0.55 
0.55 
0.54 
0.54 
0.53 

0.53 
0.53 
0.53 
0.53 
0.53 

0.54 
0.54 
0.55 
0.55 
0.56 

0.57 
0J>8 
0.59 
0.60 
0.61 

0.62 
0.63 
0.64 
0.64 
0.65 

0.65 
0.65 
0.65 
0.64 
0.64 

0.63 
0.62 
0.61 
0.60 

0.59 
0.58 
0.57 
0.56 


0.59 
0J56 
0.53 
0.50 
0.47 

0.45 
0.43 
0.41 
0.39 
0.37 

0.35 
0.33 
0.32 
0.31 


s 


0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.13 

0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 


HorisonUl  ParaUax  of  Neptune,  0".30,  Jan.  1  to  Feb.  2 ;  July  19  to  Sept.  39;  after  Deo.  S. 

0".29,  Feb.  3  to  Jolj  1& 
(y'.S],  Sept  S3  to  Deo.  8. 


u 
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SUN'S  COORDINATES,  1877.      389 


Dftto. 
Keb.  1.0 

KECTANQULAR  BQUATORIAX. 

POLAR  ECLIPTIC. 

X. 

X'. 
5610 

T. 

0594 

K. 

8231 

Troe  Loni^itade. 

V 

Latitude. 

— o!i4 

LofcIUd. 
37460 

+.6725967 

^iJ6l0160 

— J3868371 

3f3  'l  40.9 

3d!o 

IJ> 

.6790028 

:9651 

.6555630 

6278 

^2844803 

4667 

313  31  65.9 

54.9 

0.21 

37802" 

2.0 

.6rt5;)550 

3174 

.6501004 

1456 

.2821016 

0885 

314  2  30.7 

19.6 

0.27 

36160 : 

2.5 

^16548 

6172 

.6445675 

6132 

.279701 1 

6884 

314  32  55.3 

44.1 

0,33 

38524 ' 

3.0 

.6(>79016 

8641 

.6389847 

:0309 

.2772780 

2667 

315  3  19.6 

8.4 

0.38 

;)8893 

1 

3.5 

.7040948 

0574 

.6333525 

3991 

.2748353 

8235 

315  -33  43.7 

32.5 

0.43 

39267; 

4.0 

.7102341 

196& 

.6276712 

7182 

.2723702 

3589 

316  3  67.6 

56.3 

0.48 

39646 

4.5 

.7163185)  2817 

.6219413 

9688 

.269884 1 

8732 

316  34  31.2 

19ii 

0.52 

40031 

5,0 

.7223488  3117 

.6161633 

2113 

.2673769 

3665 

317  4  54.6 

43.1 

0.56 

40420 

6.5 

.72832331  2863 

1 

.6103375 

3859 

J2648491 

8391 

317  35  17.7 

6.1 

0.59 

40813 

6.0 

.7342420 

2051 

.6044643 

6131 

J2623006 

2911 

318  5  40.6 

28.9 

0.61 

41211 

6.5 

.7401043 

0675 

.5!)85442 

5935 

.2597318 

7228 

318  35  63.3 

51.5 

0.62  1 

41613 

7.0 

.74590JW 

8732 

.5925777 

6275 

.2571428 

1343 

319  6  25.7 

13.9 

0.62 

42019 

7.5 

.7516580 

6215 

.5865653 

6155 

.2545338 

5257 

319  36  47.8 

36.0 

0.61 

4242:) 

8.0 

.7573484 

3121 

.58050r3 

5679 

J2519049 

8973 

320  6  69.7 

57.8 

0.59 

42842 

85 

.7629805 

9443 

.5744043 

4554 

.2492565 

2494 

320  37  31.3 

19.3 

0.57 

43269; 

9.0 

.768553}) 

6179 

.5682569 

3085 

.2465888 

5822 

321  7  52.5 

40.5 

0.55 

43679 < 

9.5 

.7740680 

0322 

.6620604 

1175 

.2439020 

8959 

321  38  13.4 

1.3 

0.51 

44102 

10.0 

.7795225 

4869 

.5558302 

8827 

.2411962 

1906 

322  8  34.1 

21.9 

0.47 

44627 

10.5 

.7849169 

8815 

.6495520 

6049 

.2384717 

4666 

322  38  64.5 

42M 

0.43 

44966. 

no 

.79U2508 

2156 

.6432313 

2846 

.2357287 

7241 

32:)  9  14.5 

2.1 

0.36 

45388 

11.5 

,7955236 

4886 

.6368685 

9223 

.2329675 

9634 

323  39  34.1 

21.6 

0.32 

45823 

12.0 

i^007350 

7002 

.6304643 

6185 

.2301882 

1846 

324  9  53.4 

40.9 

036 

46260 

12.5 

.8058848 

8502 

.6240191 

0737 

,  .227391 1 

3880 

324  39  72.4 

b9Jb 

OMO 

46690 

13.0 

.8109724 

ir38i 

/>1 76335 

6885 

.2246764 

5738 

325  10  31.1 

18.4 

0.13 

47141 

13i> 

.8l59ir75 

9634 

.5110080 

0634 

.2217444 

7423 

325  40  49.3 

36.6 

—0.07 

47586 

14.0 

jtfiixmm 

9258 

.6044431 

4989 

.2188953 

8937 

326  10  67.2 

54.5 

0.00 

48033; 

I4J) 

.8258583 

8247 

.4f)78395 

8957 

.2160294 

0283 

326  41  24.7 

11.9 

+0.07 

48482 

15.0 

.8306931 

6598 

.4911976 

2542 

.2131468 

1462 

327  11  417 

28.0 

0.14 

48933 

15.5 

.8354638 

4308 

.4845181 

6751 

i2102479 

2478 

327  41  58.2 

45J2 

0i21 

49387 

16.0 

i540l700 

1373 

.4778016 

8690 

JW73329 

3333 

328  12  14.3 

ISl 

0.27 

49843 

16.5 

iM481l6 

7792 

.4710485 

1063 

.2044022 

4031 

328  42  30.0 

16.8 

0.33 

50303, 

17.0 

.8493882 

3561 

4642695 

3177 

.2014560 

4674 

329  12  45.4 

32.0 

0.38 

50766 

I7J) 

.8538993 

8675 

.4574:«0 

4936 

.1984945 

4964 

329  42  60.1 

46.8 

0.43 

51231 

Itf.O 

i$583448 

3133 

.4605757 

6347 

.1955178 

5202 

330  13  14.4 

1.1 

0.48 

61698 

18  5 

.8627244 

69:)2 

.4436821 

7416 

.1925263 

5392 

330  43  28.3 

14.9 

0.51 

52169 

10.0 

.8670378 

0070 

.4:J67547 

8145 

.18i»5202 

5236 

3:^1  13  417 

28.3 

0.54 

52643 

19.5 

.8712846!  2541 

.42!)7943 

8545 

.1864998 

5037 

331  43  54.6 

41.1 

0.56 

53121 

20.0 

8754646  4345 

.4228014 

8620 

.1834653 

4697 

332  13  67.1 

5:).5 

0.58 

5:1602 

20.5 

Ji795775  5477 

.4157766 

8376 

.1804170 

4219 

332  44  19.0 

6.4 

O.-VJ 

54085 

21.0 

.883623o|  5936 
.8876010  5720 

.4087205 

781H 

.1773551 

3608 

333  14  30.4 

167 

0.58 

54572' 

21 .5 

.4016336 

6953 

.174279<> 

2858- 

3.^3  44  41.3 

27.6 

0..57 

5506:) 

22.0 

.8915112  4826 

.3945164 

5784 

.1711915 

1979 

334  14  51.8 

38.0 

0..">5 

55.558 

22JS 

.8953534  3252 

.387:)6!M 

4318 

.l680iN):< 

0972 

3:i4  44  61.8 

48.0 

0.5:j 

56056 

23.0 

.8991273 

0996 

.3801931 

2558 

.1649764 

9838 

335  14  71.3 

57.4 

0.50 

56559 

23.5 

.9028328 

8054 

.3729881 

r05l2 

.1618501 

8580 

'335  45  20.3 

6.3 

0.46 

57066 

24.0 

i)064696 

4426 

.3657550 

8IH4 

.1587117 

7201 

3:J6  15  287 

147 

0.42 

57577 

24.5 

i)]  00376 

0110 

.3584945 

5583 

.1555614 

5703 

336  45  36.8 

227 

0.37 

58093 

25.0 

ill  35365 

5103 

.3512069 

2710 

.1523994 

4088 

3:)7  15  44.3 

30.2 

0.32 

58613 

25  J> 

i»l69662 

9404 

.:Vt38928 

9573 

.1492259 

2358 

:m   45  51.4 

37i2 

0.26 

59137 ; 

■ 

26.0 

i)203264 

3011 

.336552S 

6176 

.1460411 

0515 

338  15  58.0 

437 

0J2O 

69665' 

26.5 

.9236168  5919 

.3291874 

2525 

.1428453 

8562 

338  45  64.1 

49.8 

0.14 

60196, 

27.0 

.9268374  6130 

.3217971 

8625 

.1396387 

6501 

339  15  69.9 

55.5 

0.08 

647.34 

27i> 

.9299881  9641 

.3143825 

4482 

.1364216 

43:^ 

:)39  46  15.2 

0.8 

+0.01 

61276 

2H.0 

i)330685|  0150 

.:i069441 

tOlOl 

.1331942 

2066 

340  16  20.0 

5.5 

—0.05 

61822 

9H.5 

.93607831  0553 

.9300173:9948 

.2994826 

5489 

.1299567 

9696 

340  46  24.3 

9.8 

0.11 

62372 

Mftr.  1.0 

.2919984 

:0650 

,1267094 

7239 

341  16  28.2 

13.6 

0.17 

62!)25 

1.5 

.9418855  8635 

.2844921 

r>5iH) 

.l2;i4.V25 

4665 

241  46  317 

17.0 

0.2:) 

6:)483 

2.0 

.9446825  6610 

.2769642 

t03l4 

.I2t)1861 

2m:6 

342  16  347 

19.9 

0.29 

64045 

2.5 

.M474083  3873 

.2694151 

4826 

.II69I0G 

9256 

342  46  37.3 

22.5 

0.34 

64611  i 

3.0 

4..!I500626  0421 

—.2618454 

9131 

—.1136261 

.  6416 

343  16  39.6 

247 

.  —0.39 

65160 
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Date. 
1877, 

RECTANGULAR  BQUATORIAL. 

• 

K>LAR  ECUFTIC. 

X. 

X'. 

T. 

T'. 

Z. 

Z'. 

TraeLongitadek 

A' 

lAtitaile  Veet.-# 

Mar.  3.5 

+.9526453 

6253 

— iJ542556 

3236 

—.1103329 

3489 

3I3  4'6  4L4 

2^:5 

-^:48 

62753 

4.0 

.9551562 

1367 

.2466463 

7145 

.1070311 

0476 

344  16  42.8 

27.8 

,      0.47 

66329 

4.5 

.9575952 

5762 

.2390180 

0865 

.1037211 

7381 

344  46  43.8 

28.6 

0.50 

66909 

5.0 

.9599620 

9436 

.2313713 

4400 

.1004031 

4208 

345  16  44.5 

29.4 

0.52 

67492 

5.5 

.9622564 

2385 

.2237069 

7759 

.0970773 

0954 

345  46  44.7 

29.6 

0.54 

68077 

6.0 

.9644782 

4609 

.2160253 

0945 

.0937440 

7626 

346  16  44.5 

29.3 

0^ 

68664 

6.5 

.9666273 

6105 

.2083272 

3967 

.0«)040:<5 

4226 

346  46  43.9 

28.6 

0.55 

69255 

7.0 

.9687033 

6871 

.2006131 

6828 

.0870560 

0756 

347  16  42.8 

27.5 

0..54 

e984r» 

7.5 

.9707062 

6905 

.1928835 

9535 

.0837016 

7219 

347  46  41.3 

26.0 

0.52 

70443 

8.0 

.9726358 

6207 

.1851389 

2091 

.0803412 

3619 

348  16  39.4 

24.0 

0.49 

71039 

8.5 

.9744910 

4774 

.1773800 

4504 

.0769743 

9955 

348  46  37.1 

21.7 

0.46 

716:17 

9.0 

.9762744 

2605 

.1696072 

6778 

.0736013 

6230 

349  16  34.5 

19.0 

0.42 

TJtt37 

9.5 

.9779832 

9699 

.1618212 

8920 

.0702224 

2446 

349  46  31.3 

15.8 

0.37 

72837 

10.0 

.9796182 

6055 

.1540226 

0936 

.0668380 

8607 

350  16  27.7 

12.2 

0.32 

TUM 

10.5 

.9811792 

1671 

.1462122 

2836 

.0634484 

4716 

350  46  23.8 

8.2 

0.27 

74041 

11.0 

.9826660 

6545 

.i:)83906 

4620 

.0600539 

0776 

351  16  19.5 

3.8 

0J21 

74644 

11.5 

.9840785 

0676 

.1305584 

6300 

.0566548 

6790 

351  45  74.6 

58.8 

0.15 

7524ti 

12.0 

.9854166 

4063 

.1227162 

7880 

.0532513 

2760 

352  15  69.3 

53.4 

0.09 

75«i2 

12.5 

.9866803 

6706 

.1148645 

9365 

,0498438 

8690 

352  45  63.6 

47.6 

—0.02 

76457 

13.0 

.9878694 

8604 

.1070040 

0762 

.0464325 

4582 

353  15  57.3 

41.3 

+0.05 

77062 

13.5 

.9889839 

9755 

.0991353 

2077 

.0430177 

0439 

353  45  50.5 

34.5 

0.12 

77666 

14.0 

.9900236 

0159 

.0912590 

3315 

.0395995 

6262 

354  15  43.3 

275 

0.19 

78271 

14.5 

.9909885 

9814 

.0833758 

4485 

.0361784 

2056 

354  45  35.6 

19.5 

0J26 

78876 

15.0 

.9918786 

8722 

.075486-1 

5592 

.0327545 

7822 

a->5  15  27.4 

11J2 

0.32 

7»M8») 

15.5 

.9926939 

6881 

.0675914 

6644 

.0293282 

3564 

355  45  18.6 

S.4 

0.38 

80084 

16.0 

.9934344 

4293 

.0596914 

7645 

.0258999 

9286 

356  14  69.3 

53.0 

0.44 

t»y68S 

16.5 

.9941000 

0J)55 

.0517871 

8604 

.0224697 

4989 

356  44  59.5 

43j8 

0.49 

81292 

17.0 

.9946907 

6869 

.04;W790 

9524 

.0190378 

0674 

357  14  49.2 

32.8 

0.54 

81H96 

17.5 

.9952066 

2034 

.0359678 

:0413 

.0156046 

6tM7 

357  44  38.3 

21.9 

ms 

8250ti 

18.0 

.9956476 

6451 

.0280540 

1276 

.0121704 

2010 

358  14  26.8 

10.4 

0.62 

83104 

18.5 

i)960138 

0120 

.0201385 

2122 

.0087355 

7666 

358  43  74.8 

58.3 

0.64 

8370^ 

19.0 

.9963052 

3041 

.0122218 

2956 

.0053000 

3315 

'359  13  62.2 

45.6 

0.66 

84312 

19.5 

.9965219 

5215 

—.0043045 

3784 

—.0018644 

8964 

359  43  49.0 

32.4 

0.67 

84916 

20.0 

.9966639 

6642 

+.0036129 

5389 

+.0015713 

5389 

0  13  35.3 

18.6 

0.68 

85521 

20.5 

.9967313 

7323 

.0115297 

4556 

.0050066 

:9737 

0  43  21.0 

4.3 

067 

86126 

21.0 

.9%7242 

7259 

.0194453 

3711 

.0084414 

4081 

1  12  66iS 

49.4 

0.66 

86732 

21.5 

.9966427 

6451 

.0273590 

2847 

.0118753 

8415 

1  42  50.7 

33.9 

0.63 

8733H 

22.0 

.9964868 

4899 

.0.352703 

1959 

.0153081 

2739 

2  12  34.7 

17.8 

0.60 

87946 

22.5 

.9962567 

2615 

.0431785 

1040 

.01873.95 

7058 

2  42  18.1 

1.1 

0.57 

88554 

23.0 

.9959525 

957U 

.0510830 

0085 

.0221694 

1343 

3  11  60.7 

43J3 

0.53 

89164 

23.5 

.9955742 

5795 

.0589833 

9087 

.0255974 

5618 

3  41  43.9 

25.9 

0.48 

89775 

24.0 

.9951219 

1279 

.0668789 

8043 

.0290234 

:9874 

4  11  24.5 

7.4 

0.43 

903^7 

24.5 

.9945957 

6024 

.0747694 

6947 

.0324471 

4106 

4  40  65.5 

48.4 

0.38 

91000 

25.0 

.91>39957 

:0032 

.0826541 

5794 

.0358684 

8315 

5  10  46.0 

USM 

0.32 

91614 

25.5 

.9933220 

3302 

.0905324 

4577 

.0392868 

2494 

5r  40  26.0 

8.7 

0.26 

02889 

26.0 

.9925747 

5837 

.0984038 

3291 

.0427021 

6643 

6  9  65.4 

48.0 

0.20 

92^6 

26.5 

.9917540 

7637 

.1062677 

1929 

.0461141 

0759 

6  39  44.2 

26.8 

0.14 

93463 

27.0 

.9!K)8600 

8705 

.1141235 

0487 

.0495227 

4841 

7  9  22.3 

5.0 

+0.07 

04(1^1 

27.5 

.9898927 

9039 

.1219707 

8959 

.0529275 

8885 

7  38  60.1 

42.6 

0.00 

947U7 

28.0 

.9888523 

8643 

.1298088 

7340 

.0563284 

2890 

8  8  37.3 

19.7 

—0.06 

953311 

28.5 

.9877390 

751 H 

.1376374 

.56*25 

.0597252 

6854 

8  37  73.9 

56.3 

0.12 

959.>5 

29.0 

.1>865528 

5664 

.1454558 

3809 

.0631176 

0774 

9  7  50.0 

324 

0.17 

965K) 

29.5 

.9852939 

3083 

.1532635!  1886 

.0665053 

4647 

9  37  25.7 

8.0 

0.2:1 

972W 

30.0 

.9839625 

9776 

.1610598!  :9849 

.0698881 

8471 

10  6  60.8 

43.0 

0.28 

9784< 

30.5 

.9825584 

5743 

.1688443 

7604 

.0732658 

2244 

10  36  35.4 

17.6 

0.33 

98474 

31.0 

.9810818 

0985 

.1766166 

5418 

.0766383 

5965 

11  5  69.5 

51.6 

0.36 

99107 

31.5 

.9795321) 

5504 

.1843761 

3013 

.0800052  :96:ii 

1 1  35  43.2 

25.2 

0.39 

90741 

Apr.  1.0 

.9779120 

9303 

.15)21222  0474 

.083.3664  :«:J8 

12  4  76.4 

58.4 

0.41 

♦00376 

1.5 

.9762191 

2382 

.19'J^.544'  7796 

.0867216  6786 

12  34  49.1 

31.1 

0.42 

01013 

2.0 

.9744542 

4741 

.2075722  4975 

.0900706'  0273 

13  4  21.4   3.4 

0.43 

01651 

2.5 

+.9726175 

6382 

+2 152750:  2003 

+.09341301  3693 

13  33  53.3  35i) 

—0.43 

023»^ 

♦  The  first  flguroe  of  this  and  Ibo  following  logarithim  are  0.00. 


392       SUN'S  AT£S,  ISTT. 


ID  oqulnox  imd  cqantor  of  Jul.  O^A 


SUN'S  INATES,  18T7.      3»3 


a  eb4D|B  In  uia  pnoMUg  agon. 


394      SUN'S  COORDINATES,  1877. 


Dtte. 

RECTA  WOnT.AR  EOnATOHIAl*. 

POLAR  BC 

LIPTI& 

X. 

X'. 

T. 

4864 

Z. 

Z'. 

True  Longitade. 

V 

Lotltode. 
+o!65 

July  3.5 

—.2161098 

:9494 

+.9114393 

+.3955016 

4808 

102  15  77.1 

It 
43.8 

722^1 

4.0 

.2243679 

2074 

.9097573 

8057 

.3947ri0 

7518 

102  44  53.1 

19.7 

0.69 

72876 

4.5 

.2326105 

4499 

.9080112 

0609 

•3940145 

:9949 

103  12  89J2 

55.7 

0.72 

r2966 

5.0 

.240837 1 

6764 

.9062011 

2521 

.3932291 

2102 

103  41  65J> 

31.9 

0.75 

72^1 

5.5 

.2490470 

:8862 

.9043270 

3793 

.3924159 

3976 

104  10  41.8 

8.1 

0.76 

72230 

6.0 

.2572397 

0788 

.9023890 

4426 

.3915750 

5574 

104  38  78.1 

44.3 

i).77 

722(12 

6.5 

.2654146 

2536 

.9003872 

4421 

.3907064 

6894 

105  7  54.6 

20.7 

0.77 

72168 

7.0 

.273571 1 

4100 

.8983-J17 

3779 

.3898101 

7938 

105  35  91.2 

57.2 

0.77 

721  «> 

7.5 

.281708.") 

5473 

.8!;6I926 

2501 

.3888862 

8705 

106  4  67.8 

33.7 

0.75 

7«>84 

8.0 

.2898261 

6649 

.8940000 

0588 

.3879347 

9197 

106  33  44.5 

10.3 

0.73 

72032 

8.f» 

.2f>79234 

7621 

.8917441 

8042 

.3869558 

9415 

107  1  81.3 

47.1 

0.71 

71973 

9.0 

.3059998 

8:W5 

.  .8894250 

4865 

.3859494 

9358 

107  ;W  58.2 

23.9 

0.68 

7I!K'8 

9.5 

.3140545 

:8932 

.8870430 

1058 

.:i849I56 

9027 

107  59  35.1 

0.7 

0.64 

7t8.«i 

10.0 

.3220870 

:!»257 

.8845981 

6622 

.38:18544 

8421 

108  27  72.1 

37.6 

0J>9 

7175^ 

10.5 

.3300966 

:9353 

.88209C6 

1560 

.3827659 

7543 

106  56  49.2 

14.6 

0.54 

7167:1 

11.0 

.3380828 

:9216 

.8795206 

5874 

.38116503 

6394 

109  24  86.4 

51.7 

0.49 

71581 

J 1 .5 

.3460450 

:8839 

.8768884 

9565 

.3805078 

4976 

109  53  63.6 

28ii 

0.43 

71483 

12.0 

.3539826 

8216 

.8741941 

2635 

.3793384 

3288 

110  22  40.8 

5.9 

0.:57 

71379 

12.5 

.•^618949 

7340 

.8714380 

5087 

.3781422 

1333 

1 10  50  78.1 

43.1 

0.31 

71267 

J  8.0 

.3697814 

6206 

.8686203 

6924 

.3769192 

9110 

111  19  55.5 

20.4 

0.24 

71148 

13.0 

.3776416 

4809 

.8657413 

8147 

.3756696 

6621 

111  47  92.9 

57.7 

0.18 

71024 

14.0 

.'3854748 

3142 

.8628011 

8759 

.3743934 

3866 

112  16  70.3 

35.1 

O.M 

70*M 

14.5 

.3932805 

I20O 

.8598000 

8761 

.37:)0908 

0847 

112  45  47.8 

12.5 

+0.04 

707r,s 

15.0 

.4010580 

:8977 

.8567382 

8157 

.:^17619 

7565 

113  13  85.4 

50.0 

0.02 

70615 

15.5 

.4088069 

6468 

.8536160 

6948 

.:)704068 

4021 

113  42  63.0 

27.5 

0.08 

7046T 

16.0 

.4165266 

:i667 

.8504:^:55 

5136 

.3690255 

0215 

114  II  40.6 

5.0 

0.14 

70314 

16.5 

.4242165 

0568 

.8471911 

2725 

.3676182 

6149 

114  39  78.2 

42.5 

0.19 

701. vi 

I    17.0 

.4318761 

7166 

.8438890 

9718 

.3661850 

1824 

115  8  56.0 

20ii 

0.24 

6!KI1I0 

17.5 

.439505<) 

3457 

.8405276 

6117 

.3647261 

7242 

1 15  36  93.8 

57.9 

Oi« 

69^21 

18.0 

.4471025 

:<)435 

.8371071 

1926 

.'3632416 

2404 

116  5  71.6 

:15.6 

0.32 

69647 

18.5 

.4546682 

5094 

.8336279 

7147 

.3617317 

7312 

1 16  34  49.5 

i:i.4 

0.35 

6{»468 

19.0 

.4622015 

0430 

.8300901 

1783 

.3601965 

1968 

117  2  87.4 

51.3 

0.38 

6i»2S5 

19.5 

.4697019 

5437 

.8264940 

5835 

.3586361 

6371 

117  31  65.4 

2!»J2 

0.40 

69(n/7 

ao.o 

.4771689 

Olll 

.8228:'99 

9308 

.3570507 

0524 

118  0  43.5 

7:sl 

0.41 

68905 

20.5 

.4846020 

4445 

.8191282 

2204 

.3554402 

4426 

118  28  81.7 

45.3 

0.41 

687119 

21.0 

.4920008 

:8437 

.8153591 

4526 

.:i538048 

8080 

1 18  57  59.9 

23.4 

0.40 

6850<« 

21.5 

.49i)364/ 

2079 

.8115328 

6276 

.3521445 

1484 

119  26  38^ 

1.6 

0.38 

683116 

I    22.0 

.5066933 

5:)69 

.8076496 

7458 

.3504596 

4642 

119  54  76.7 

40.0 

0.:i6 

680!  I5> 

22.5 

.5139862 

8:^02 

.8037095 

8070 

.3487501 

7554 

120  23  55.3 

18.5 

0.:w 

6785J7 

23.0 

.5^12429 

0873 

.7997130 

8118 

.3470161 

0222 

120  51  94.1 

57.2 

0.30 

67672 

23.5 

.5284629 

3077 

.7956603 

7604 

.3452578 

2646 

121  20  73.0 

:)6.o 

o.«> 

6745:) 

24.0 

.5356456 

4909 

.7915517 

6532 

.34:J4752 

4827 

121  49  52.0 

15.0 

0.20 

67231 

24.5 

-.5427905 

6362 

.7873874 

4$H)2 

.3416686 

6768 

122  17  9L2 

54.1 

0.15 

67005 

25.0 

.5498972 

7434 

.78:^1678 

2719 

.3398380 

8470 

122  46  70.6 

33.4 

0.10 

66776 

25.5 

.5569654 

8121 

.7788934 

9}»88 

.3379835 

9932 

123  15  50.2 

12.9 

—0.04 

66544 

26.0 

.5639946 

8418 

.7745643 

6710 

.:i361052 

1157 

12:)  43  90.0 

52.6 

+0.02 

6630^ 

26.5 

.5709843 

8320 

.7701809 

2889 

.:i342034 

2146 

124  12  69.9 

:«.4 

O.Ort 

6606!* 

27.0 

.5779339 

7821 

.76574331  8526 

.3322781 

2901 

124  41  50.0 

12.4 

0.14 

6582^ 

27.5 

.5848428 

6916 

.7612517 

:t623 

.3303294 

3421 

125  9  90.4 

.'>2.7 

0.21 

6.V)83 

28.0 

.5917106 

5600 

.7567064 

8183 

.328:1575 

3710 

125  :W  71.0 

33.:i 

0.27 

65334 

28.5 

.5985370 

3870 

.7521078  2210 

.3263624 

3766 

126  7  51.9 

14.1 

o.:tt 

6'.082 

29.0 

.6053216  172-> 

.7474559  5704 

.3243442 

3591 

126  :i5  93.0 

.55  JU 

0.3t) 

64r27 

29.5 

.6120638:9150 

.7427512!  8670 

.:)223030 

3186 

127  4  74.4 

:16.5 

0.4  > 

64567 

30.0 

.6187631 

6150 

.73799391:1110 

.320239i» 

2554 

127  33  560 

18.1 

0.50 

64304 

30.5 

1 

.6254190 

2715 

.7331844;  3028 

.3181522 

1693 

128  2  38.0 

0.0 

0..'Vo 

64037 

31.0 

.632031 1 

:8843 

.7283J2!»j  4425 

.3160428 

0607 

128  30  80.3 

42.1 

0.59 

63766 

31.5 

.6:}85988  4527 

.72:54097  5306 

.3]:)9I10 

9296 

128  59  62.9 ,  24.6 

0.6o 

63491 

Aug.  1.0 

.6451217  :9763 

.7184450  5672 

.   .3117569 

^  .3095806 

7763 

129  28  45.8   7.4 

0.66 

6:5211 

1.5 

.65I51H»2  4545 

.7134293  5528 

6007 

12t>  56  88.9  ."»0.4 

0  68 

I  62*>27 

2.0 

.658»309l:887i) 

.7083627  4874 

.307.5823 

4032 

i:}0  25  72.3  :J3.8 

0.70 

626:fii 

2.5 

—.6644162  2730 

-f  .7032457  3717 

+.3051620 

1836 

130  54  56.1  17.5 

+0.70 

62346 

Note. — The  acceDted  leUera  oorreDpoud  to  tho  nieaa  «qalDOz.and  equator  of  Jon.  0^.0. 
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Dale. 

fS77. 

• 

RECTAITGULAB  EQUATORIAL. 

POLAB  ECLIPTIC. 

• 

X. 

6122 

Y. 

2059 

S. 

9423 

Tme  Longitade. 

i':6 

LaUtude. 

Log.B«L 
VeoL— p. 

0.00 

62047 

Aiig.a.o 

—.6707546 

+.6980787 

+.3029199 

1^1  i3  40.2 

+0!70 

3^ 

.6770456 

:fK)39 

.6928618 

9903 

.3006561 

6793 

131  51  64.6 

45.9 

0.69 

61744 

4.0 

.6632887 

1476 

.6875954 

7250 

.2983706 

3948 

132  20  69.3 

30.5 

0.66 

61436 

4.5 

.6694634 

3433 

.6622799 

4098 

.2960641 

0889 

132  49  54.3 

15.4 

0.65 

61121 

5.0 

.6956292 

4699 
567*i 

.6769156 

:0477 

.2937363 

7616 

133  18  39.6 

0.6 

0.62 

60601 

5.5 

.7017257 

.6715029 

6362 

.2913874 

4137 

133  46  65.3 

46.2 

0.56 

60476 

6.0 

.7077724'  (i'MH 

.6660422 

1767 

.2890177 

0447 

134  15  71.3 

32.1 

0.54 

60145 

6.5 

.7137668  6321 

.6605340 

6697 

.2666273 

6551 

134  44  57.6 

18.4 

0.50 

59609 

7.0 

.7197144  5786 

.6549785 

:1I54 

.2642164 

2449 

135  13  44J2 

4.9 

0.43 

59467. 

7.5 

.7256067  4736 

.6493763 

5144 

J28 17852 

6145 

135  41  91.0 

51.6 

0.37 

59120 

6.0 

.7:n45l2 

3172 

.6437277 

8669 

.2793336 

3639 

136  10  78.1 

:w.7 

0.31 

56767 

6.5 

.7:J724I4 

1083 

.6:^6033 1 

1735 

.2766624 

8933 

136  39  65.6 

26.1 

0.25 

56409 

9.0 

.742!>7rf6 

6467 

.6:^22924 

4345 

.2743712 

4028 

137  6  53.3 

13.7 

0.18 

56045 

9.5 

.7466631 

5320 

.6265075 

6503 

.2716604 

8926 

137  37  41.3 

1.6 

0.12 

57675 

10.0 

.7542939 

1636 

.6206773 

6212 

i2693302 

3633 

136  5  89.6 

49.6 

+0.05 

57296. 

10.5 

.7596707 

7416 

.6146026 

9479 

.2667807 

8146 

138  34  78.2 

38.4 

—0.02 

56916' 

11.0 

.7653930 

2649 

.606-643 

:0305 

.2642122 

2466 

139  3  67.1 

27.2 

0.09 

56529 

11.5 

.7706605 

7334 

.6029225 

:0699 

.2616248 

6602 

139  32  56.2 

16.2 

0.15 

56136 

12.0 

.7762727 

1466 

5969176 

t0662 

.2590189 

0551 

140  1  45.6 

5.6 

0.21 

55736 

12J> 

.7616292 

5041 

.5908706 

50201 

.2563945 

4315 

140  29  95.3 

55.3 

0J27 

55335 

13.0 

.7669297 

6057 

.5847813 

9319 

.2537519 

7896 

140  58  85.3 

45.2 

0.32 

54926 

13.5 

.7921736 

0509 

.5766504 

6021 

.2510913 

1298 

141  27  75.5 

35.3 

0.37 

54513 

'    14.0 

.797361 1 

2393 

.5724764 

6312 

.246412!) 

4521 

141  56  65.9 

25.6 

0.41 

54095' 

14.5 

01024913 

3706 

.5662658 

4197 

.2457169 

7569 

142  25  56.6 

16.2 

0.44 

53673 

15.0 

.6075639 

4443 

.5600129 

1678 

.2430035 

0442 

142  54  47.6 

7.1 

0.47 

53247 

15.5 

.6125766 

4591 

.5537203 

6763 

.2402729 

3143 

143  22  96.8 

56.2 

0.49 

52616. 

16.0 

6175350 

4177 

.5473686 

5456 

.2375253 

5674 

143  51  90.3 

49.6 

0.50 

52381 

16.5 

.6224327 

3166 

.5410182 

1764 

.2347610 

6039 

144  20  62.0 

41.3 

0.50 

51942 

17.0 

.82727 '5 

15(i6 

.5346095 

7666 

.2319600 

:0236 

144  49  74.0 

33.3 

0.50 

51500 

17.5 

.H:)205I  I 

:9374 

.528162? 

3229 

.2291627 

2270 

145  16  66.3 

25.5 

0.49 

51054. 

1 

14.0 

.6367712 

6567 

.5216767 

6398 

.2263692 

4142 

145  47  56.9 

16.1 

0.47 

50605 

lb.5 

.6414314 

3201 

.5151571) 

:^2io 

.2235396 

5655 

146  16  51.6 

10.9 

0.46 

501531 

19.0 

.6460315 

9214 

.5066006 

7637 

.2206!J45 

7409 

146  45  45.0 

4.0 

0.41 

496l»6 

1!).5 

.6505712 

4623 

.5020073 

1714 

.2178336 

8807 

147  13  96.4 

57.3 

0.36 

49240 

20.0 

.6550502 

:9426 

.4953764 

5434 

.2149574 

:0052 

147  42  92.1 

50.9 

0.34 

46779; 

2t).5 

.6594662 

3619 

.4667144 

6604 

.2120660 

1145 

148  11  86.2 

44.9 

0.29 

48316 

21.0 

.863»24t< 

7196 

.4621156 

1625 

.2091596 

2066 

146  40  80.7 

39.3 

0.23 

47651  i 

21.5 

.6661196 

0161 

.4752626 

4506 

.2062363 

2662 

149  9  75.4 

34.0 

0.18 

47:W3  i 

22.0 

.6723530 

2506 

.4685161 

6846 

.2033025 

:)531 

149  36  70.4 

29.0 

0.12 

46!M3i 

22.5 

.6765240 

4229 

.4617163 

6659 

.2003522 

4035 

150  7  65.9 

24.4 

-4).06 

46441; 

23.0 

.6606324 

5327 

.4546637 

:0542 

.197:«76 

4396 

150  36  61.7 

20.1 

0.00 

45!)66 

235 

.6646762 

5796 

.4460166 

1902 

. 19440*  H) 

4617 

151  5  57.6 

16.2 

+0.C6 

45493 

24.0 

.lAfXGiJlO 

5640 

.4411219 

2942 

.1914165 

4700 

151  34  56.4 

12.6 

0.13 

45016 

24.5 

.&.^^M 

4646 

.4341936 

3666 

.1864104 

4646 

152  3  51.4 

9.7   0.20 

44537 , 

95.0 

.6964:161 

3419 

.4272341 

4081 

.1653906 

4457 

152  32  46.7 

7.0 

0.26 

44056 

25.5 

.5H)02279 

ia'>i 

.4202440 

4106 

.1823579 

4135 

153  1  46.4 

4.7 

0.32 

43573 

26.0 

.9039554 

6640 

.4I322;J7 

3993 

.1793118 

3660 

153  30  44.6 

2.H   0.37 

43')6S 

26S> 

.9076164  52-'4 

.4(161736 

:v>oo 

.1762526 

3097 

153  59  43.3 

1.4 

0.41 

426)1 

*r7.o 

.91  I2I6'» 

1279 

.399l«»42 

2714 

.1731811 

2:W7 

154  2H  42.4 

o.ri 

0.45 

42112 

27.5 

.9147495 

662:^ 

.3919661  :I641 

.1700970 

1553 

154  57  41.9 

0.0 

0.46 

41621 

26.0 

.91 42171 

1314 

.:W46496  :0264 

.1670005 

0595 

155  25  101.6 

59.6 

0J>2 

4I12H 

86.5 

.9216190 

5346 

.3776854 

8650 

.1636920 

9517 

155  55  42.2 

0.1 

0.55 

40632 

29.0 

.924i)546 

6721 

.3704936 

6741 

.1607714 

8317 

156  24  43.1 

0.9 

0.57 

4oi:m 

29i> 

.9282244 

1432 

.3632754 

4565 

.1576392 

7002 

156  53  44.4 

2.2 

0.56 

3!)634 

30.0 

.9314276 

3479 

.3560305 

2123 

.1544954 

5570 

157  22  46.3 

4.0 

0.56 

39131 

30.5 

.9345639 

4657 

.34675OT 

9422 

.1513404 

4027 

157  51  46.7 

6.3 

0.57 

.36626 

31.0 

.9376:  W1 

5564 

.3414633!  6465 

.1461742 

2371 

156  20  51.5 

9.1  1   0.56 

36116 

31.5 

.iM()6349 

5599 

.3:)41419  3256 

.14499721:0606 

156  49  54.6 

12.4'   0  53 

3761^6 

Sept  1.0 

.9435669 

4953 

.3267961  9607 

,   .1416095 

6737 

159  16  56.7 

16.2 1   0.51 

37»M.)1 

1.5 

.9464349 

3626 

.3194264  6117 

.1366115 

6764 

159  47  63.0 

2t).4  *   0.47 

36572 

2.0 

-..m92;W5 

1620 

-I-.3I20333 

,  2192 

.  +.1354032 

4667 

160  16  67.6 

25.1 

+0.43 

36050, 

NOTB.— s  denotM  aduiiige  in  the  pfweding  flgnis* 
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Dtte. 
18T7. 

RECTA  NGULAB  EQUATORIAL. 

• 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

Y'. 

Z. 

Z'. 

x^e*" 

V 

^-e> 

Log.B^. 

^^M  m  m  m 

8039 

Tmo  I/mgitttde. 

WW 

Lfttttnde. 

Vmc^^ 

Sept.2.5 

—.9519615 

8926 

+.3046173 

+.1321850 

2511 

1^0  46  7S.I 

26a 

+o;38 

35596 

3.0 

.9546217 

5544 

.2971791 

3663 

.1289570 

:0237 

161  14  78.9 

36.1 

0.33 

34990 

3.5 

.9572128 

1471 

.2897191 

9069 

.1257196 

7869 

161  43  85.2 

42.4 

0.27 

34467 

4.0 

.9597346 

6705 

.2822378 

4262 

.1224729 

5409 

162  12  92.0 

49.1 

0.21 

83931 

4.5 

.9621868 

1243 

.2747359 

9249 

.1192172 

2858 

162  41  99.2 

56.3 

0.15 

33392 

5.0 

.9645691 

5082 

.2672140 

4036 

.1159527 

:0219 

163  U  46.9 

4.0 

0.08 

32849 

5.5 

.9668814 

8221 

.25%725 

8627 

.1126798 

74{)6 

163  40  55.1 

12.1 

+0.02 

32301 

6.0 

.9691234 

0658 

.2521119 

3026 

.1093987 

4691 

164  9  63.7 

20.6 

—0.06 

31750 

6.5 

.9712940 

2389 

.2445329 

7241 

.1061097 

1807 

164  38  72.8 

29.6 

0.13 

31195 

7.0 

.9733958 

3415 

.2369361 

:1278 

.1028129 

8845 

165  7  82.4 

39.1 

0.19 

30637 

7.5 

.9754257 

3731 

.2293221 

5143 

.0995086 

5808 

165  36  92.4 

49.1 

0.26 

30075 

8.0 

.9773846 

.3337 

.2216914 

8841 

.0961969 

2697 

166  5102.9 

59.5 

0.32 

89500 

8.5 

.9792722 

2230 

.2140445 

2377 

,0928784 

9518 

166  35  53.8 

10.4 

0.38 

2893H 

9.0 

.9810884 

0409 

.2063820 

5757 

.0895532 

6271 

167  4  65.2 

21.7 

0.43 

26363 

9.5 

.9828330 

7872 

.1987045 

8986 

.0862216 

2961 

167  33  77.0 

33^ 

0.46 

277^6 

10.0 

.9845059 

4618 

.1910126 

2071 

.0828837 

9587 

168  2  89.2 

45.7 

0J>3 

37206 

10.5 

.9861069 

0645 

.1833070 

5019 

.07953J)9 

6155 

168  31  101.9 

58.3 

0.57 

26G21 

M.O 

.9876360 

5954 

.1755881 

7834 

.0761904 

2665 

169  1  55.0 

11.3 

0.60 

26033 

11.5 

.98fM)930 

0541 

.1678568 

t0525 

.0728355 

9122 

169  30  68.4 

24.6 

0.62 

2S442 

12.0 

.9904778 

440/ 

.1601135 

3096 

.0694752 

5524 

169  59  82.3 

38.4 

0.63 

24840 

1S.5 

.9917902 

7548 

.1523589 

5564 

.0661100 

1878 

170  28  96.7 

52.6 

0.63 

24253 

13.0 

.9930302 

:9966 

.1445935 

7903 

.0627403 

8186 

170  58  51.5 

7.6 

0.64 

23654 

13.5 

.9941978 

1659 

.1368189 

:0152 

.0593663 

4452 

171  27  66.6 

22.6 

0.63 

230S3 

14.0 

.9952930 

2629 

.1290328 

2302 

.0559862 

t0676 

171  56  82,1 

38.0 

0.62 

22450 

14.5 

.9963155 

2872 

.1212386 

4363 

.0526061 

6860 

172  25  98.0 

53.9 

0.60 

21845 

15.0 

.9972652 

2387 

.1134360 

6:^40 

.041»2204 

3008 

172  55  54.4 

10.2 

0.57 

21238 

15.5 

.9981422 

1175 

.1056255 

8238 

.0458314 

9123 

173  24  71.1 

26.9 

0.54 

20620 

16.0 

.9989464 

92:i5 

.0978076 

:006l 

.04243'. '3 

5207 

173  53  88.2 

44.0 

0.50 

20010  1 

16.5 

.99%780 

6569 

.0899830 

:1818 

.0390443 

1262 

174  23  45.8 

1.5 

0.46 

19408 

17.0 

1.0003368 

3175 

.0821522 

3512 

.0356465 

7289 

174  52  63.8 

19.4 

0.41 

18796 

17.5 

1.0009227 

9052 

.0743157 

5149 

.0322462 

3291 

175  21  82.2 

37.8 

0.35 

18183 

18.0 

1.0014357 

4200 

.0664741 

6735 

.0288436 

9270 

175  50101.0 

56.5 

0^29 

17570 

18.5 

1 .0018757 

8618 

.0586279 

8275 

.0254391 

5230 

176  20  60.3 

15.7 

0.23 

16955 

19.0 

1.0022427 

2307 

.0507776 

9771 

.0220329 

1172 

176  49  80.0 

35.4 

0.17 

16340 

19.6 

1.0025367 

5265 

.0429237 

11237 

.0186253 

7101 

177  18100.2 

55.6 

0.10 

I&7S5 

20.0 

1 .0027576 

7493 

.0350667 

2668 

.0152162 

3014 

177  48  60.9 

16.2 

—0.04 

15110 

20.5 

1.0029055 

81>90 

.0272074 

4077 

.0118062 

8919 

178  17  82.0 

37.3 

+0.02 

14496 

21.0 

1.0029803 

9737 

.019:M6I 

5465 

.0083954 

4815 

178  47  43.6 

58.8 

0.08 

13863 

21^ 

1.0029821 

9793 

.01 14836 

6841 

.0049839 

t0705 

179  16  65.7 

20.8 

0.14 

13270 

22.0 

1.0029108 

9099 

+.0036203 

8209 

+.0015720 

6590 

179  45  88i2 

43.3 

0.19 

19^7 

22.5 

1.0027664 

7674 

—.0042433 

0426 

—.0018400 

7526 

180  15  51.3 

6.3 

0.24 

12044 

23.0 

1.0025489 

5518 

.0121066 

!9059 

.0052519 

1641 

180  44  74.9 

29.8 

0.28 

11432 

23.5 

1 .0022582 

2630 

.0199690 

7682 

.0086634 

5752 

181  13  99.0 

53.9 

0.32 

10629 

24.0 

1.0018943 

9009 

.0278300 

6292 

.0120743 

:}>857 

181  43  63.6 

18.4 

0.36 

10208 

24.5 

1.0014571 

4656 

.0356891 

4883 

.0154844 

3954 

162  12  80.7 

43.4 

0.38 

09597 

25.0 

1.0009467 

9571 

.0435457 

S449 

.0188936 

8042 

182  42  54.3 

183  11  80.5 

9.0 

0.40 

08986 

25.5 

1.0003629 

3752 

.0513993 

1985 

.0223015 

2117 

35.2 

0.41 

08376 

26.0 

.9997059 

7201 

.0592494 

0487 

.0257080 

6179 

183  41  47.3 

1.9 

0.41 

07766 

26  J> 

.9989754 

9915 

.0670995 

:8<>4fc< 

.0291127 

0222 

184  10  74.7 

29.2 

0.41 

07156 

27.0 

.9981716 

18i)6 

.0749369 

7363 

.0325154 

4246 

184  39  102.6 

57.1 

0.40 

06546 

27.5 

.9972944 

3143 

.0827732 

5726 

.0359158 

8246 

185  9  71.0 

25.5 

0.38 

05936 

28.0 

.m)63439 

3657 

.0906037 

4032 

.0393138 

2223 

185  38100.0 

54.4 

0.36 

05326 

28.5 

.9953200 

3437 

.0984279 

2275 

.0427090 

6171 

166  8  69.6 

24.0 

0.3:) 

04716 

29.0 

.9942228 

2485 

.1062452 

0449 

.0461014 

0092 

186  37  99.8 

54.1 

0.29 

04106 

29.5 

.9930522 

0798 

.1140650 

:8548 

.0494905 

3980 

187  7  70.6 

24.8 

0.24 

03494 

30.C1 

.9918083 

8378 

.I2ia568 

6568 

.0528762 

7834 

167  36101.9 

56.1 

0.19 

09882 

30.5 

.9904910 

5224 

.1296499 

4501 

.0562581 

1650 

188  6  73.9 

28.1 

0.14 

02271 

Oct.  1.0 

.9891004 

1338 

.13743.38 

2342 

.0596362 

5428 

188  36  46.5 

0.6 

0.08 

01650 

1.5 

.9876364 

6717 

.1452079 

0085 

.0630099 

:9162 

189  5  79.6 

33.6 

+0.02 

01045 

2.0 

.9860992 

1364 

.1529715 

7723 

.0663792 

2852 

189  35  53.2 

71 

—0.05 

004:10 

2.5 

—.9844887 

5278 

—.1607241 

5251 

—.0697437 

6494 

190  4  87.5 

41.3 

—0.12 

w998I4 

#  The  ftist  flguTM  of  thiB  luid  the  foUowing  logarithnu  are  9.99. 
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1  DMa. 

1 

BBCTAHGULAR  BQUATOBIAL. 

POLAB  ECLIPTIC. 

1 

1 
11177. 

—.9828051 

8462 

y. 

—.1684651 

Y'. 
2663 

—.0731032 

0087 

Tnie  LongitQ<lo. 

V 

Latitudo. 
— 0J9 

Log.  Bad. 
Vect.— p. 

9.90 

JWI97 

1 

ihyU  3.0 

190  34  62.4 

ie>!2 

3.5 

.9810484 

0914 

.1761939 

:9953 

.0764573 

3625 

191  3  97.8 

51.5 

0.26 

98579 

4.0 

.97921  fc*7 

26;:6 

.1839098 

7115 

.0798058 

7108 

191  33  73.7 

27.4 

0.32 

97959 

4i> 

.9773161 

3629 

.1916122 

4142 

.0831483 

0530 

192  3  S0i2 

3.8 

0.39 

97338 

5.0 

.9753406 

3894 

.1993005 

1028 

.0864848 

3893 

192  32  87.3 

40.8 

0.45 

96717 

5.5 

.9732923 

3430 

.2069741 

7767 

.0898148 

7n)0 

193  2  64.9 

18.4 

0.51 

96094 

6.0 

.9711714 

2241 

J2146:{22  4351 

.0931381 

0421 

193  31  103.0 

56.5 

0-57 

95469 

6.5 

.9689781 

:0327 

.2222744 

0776 

.0964545 

'3583 

194  1  817 

:<5.i 

0.62 

94^43 

7.0 

.9667124 

7690 

.22t>8999 

7030 

.0997637 

6673 

194  31  60.9 

14.2 

0.67 

94215 

7ii 

.9643746 

4*331 

i2375083 

3123 

.1030654 

:9688 

195  0  100.5 

53.8 

071 

93587 

8.0 

.9619648 

20253 

.2450990 

:9034 

.10635SJ5 

2627 

195  liO   80.6 

33,9 

0.74 

92958 

8r> 

.9594831 

5455 

.2526714 

4762 

.1096455 

5485 

196  0  61.3 

14.5 

0.77 

92327 

9.0 

.9569296 

9940 

.2602248 

0300 

.1129232 

8260 

196  29  102.5 
196  59  84.2 

55.6 

0.79 

91695 

1>.5 

.954*3046 

:<709 

.2677586 

5642 

.1161924 

0950 

J7J2 

0.80 

91062 

10.0 

.9516083 

6766 

.2752721 

0782 

.1194527 

3551 

11»7  29  66.3 

19.3 

0.80 

90429 

'    10i> 

iM88410 

9112 

.2827647 

5712 

.1227040 

6062 

197  59  48.9 

1.9 

0.80 

89795 

11.0 

.9460028 

0750 

.2902359 

0429 

.1259459 

8480 

198  28  91.9 

44.8 

0.79 

89160 

ni> 

.9430940 

1681 

.2976851 

4926 

.1291782 

0802 

198  58  75.3 

28.2 

0.77 

88525 

12.0 

.9401148 

1909 

.3051117 

:9197 

.1324007 

:)026 

]m»  28  59  J2 

12.0 

0.74 

67891 

12^ 

.9370654 

1434 

.3125152 

3237 

.1356131 

5149 

199  67  103.6 

56.3 

0.71 

87256 

13.0 

.9339461 

:0261 

.3198951 

7042 

.I38815S! 

7169 

200  27  88.4 

41.1 

0.68 

86621 

13.5 

.9307571 

8390 

.3272507 

0603 

.1420068 

9084 

200  57  73.7 

26.4 

0.63 

85i)87 

14.0 

.9274966 

5825 

.3345816 

3917 

.1451875 

0890 

201  27  59.4 

12.0 

0.57 

85354 

14.5 

.9241709 

2567 

.3418872 

6f)80 

.1483573 

2587 

201  56105.5 

58.1 

0.52 

84721 

15.0 

.9207748 

8621 

.349I6&9 

9783 

.1515158 

4172 

202  26  92.1 

446 

0.46 

84089 

15.5 

.9173091 

:v,m 

.3564201 

2321 

.1546629 

5642 

202  56  79.1 

31.6 

0.40 

83460 

16.0 

.9137755 

8672 

.36:)6464 

4590 

.1577983 

6996 

203  26  66.5 

18.9 

0.34 

82832 

16.5 

.9101738 

2674 

.3708452 

6584 

.1609218 

8230 

203  56  54.4 

6.7 

0.28 

82205 

17.0 

.9065042 

5997 

.3780161 

:8300 

.1640330 

t9342 

204  25  102.8 

55.0 

0.21 

81580 

17.5 

.9027671 

8645 

.3851585 

:9730 

.1671319 

0331 

204  55  91.6 

43.7 

0.15 

80957 

Id.O 

^^969627 

:062i 

.3922718 

0870 

.1702182 

1194 

205  25  80.8 

32.9 

0.08 

80336 

IHX> 

.8950913 

1926 

.3993557 

1716 

.1732917 

1929 

206  55  70.5 

22.6 

—0.02 

79718 

10.0 

i)9ll532 

2564 

.4064094 

2260 

.1763522 

2534 

206  25  60.7 

127 

+0.03 

79103 

19.5 

.8871487 

2538 

.4134326 

2499 

.179391>5 

3007 

206  55  51.3 

3.3 

0.08 

78491 

90.0 

.8830780 

1851 

.4204240 

2430 

.1824333 

3345 

207  24  102.4 

54.3 

0.13 

77881 

20.5 

JJ789413 

S0503 

.4273857 

2045 

.1854535 

3547 

207  54  93.9 

45.8 

0.17 

77273 

21.0 

.874738^ 

8497 

.4343143 

1339 

.1884598 

3610 

208  24  85.9 

37.7 

0.21 

76668 

21.5 

.8704709 

58:<7 

.4412103 

0307 

.1914521 

3533 

208  54  78.5 

30.2 

0.24 

76068 

22.0 

.8661380 

2527 

.4480733 

:8945 

.1944301 

3314 

209  24  71.5 

23.1 

0.26 

75471 

22.5 

.8617403 

8569 

.4549028 

7248 

.1973936 

2949 

209  54  64.9 

16.6 

0J27 

74877 

23.0 

.8572780 

3965 

.4616!I83 

521 1 

.200342:) 

24*37 

210  24  5H.9 

10.4 

0.28 

742^5 

23.5 

.8527515 

8719 

.4684594 

2830 

.2032761 

1775 

210  54  5*3.5 

4.9 

0.28 

73697 

24.0 

.8481609 

2832 

.4751856 

0101 

.2;X>1947 

0il62 

211  24  48.6 

0.0 

0.27 

73112 

24.5 

.8435066 

6308 

.4818762 

7016 

.2i)!M)980 

:9996 

211  53104.2 

55.6 

0.25 

725:10 

25.0 

i^7888 

9149 

.4885308 

3571 

.2119856 

8873 

212  23  100.3 

51.6 

0.23 

71952 

23.5 

.8340078 

1357 

.495I48J> 

:9761 

.2148575 

7593 

212  53  96.9 

48.1 

0.20 

71377 

26.0 

.8291638 

2936 

.5917300 

5.581 

.2177135 

6154 

213  23  94.1 

45.2 

0.16 

70804 

26.5 

.8242572 

38**!  J 

.50827:17 

1027 

.221)5.531 

4551 

213  5:1  91.9 

42.9 

0.12 

70234 

27.0 

.8192884 

4220 

.5147793 

60i)2 

.22:13763 

2785 

214  23  !H).2 

41.1 

0.07 

69667 

sr7u> 

.8142576 

393! 

.5212463  0771 

1 

.2261827 

0850 

214  53  89.0 

39  Ji 

-H).oi 

69102 

2e.o 

.8091668 

3025 

.5276742!  5060 

JJ289723 

b748 

215  23  88.4 

39.1 

—0.05 

68540 

28.5 

.H040115 

1507 

.5340626'  :H954 

.2317448 

6474 

215  53  88.3 

38.9 

0.11 

67981 

2i).0 

.7987JI68 

9378 

.5404108!  2446 

.2.344!  »!>rt 

4026 

216  23  as.8 

39.3 

0.17 

67^125 

29.5 

.7935214 

6613 

.5467185'  5533 

.2372372 

1401 

216  53  89.8 

40.3 

0.24 

66e*70 

30.0 

.7881856 

3303 

.552J)850'  8208 

.2399568 

8599 

217  23  91.3 

41.8 

0.31 

66317 

30.5 

782789h 

9364 

.5592)9!)  0467 

.24265"*:^  5616 

217  53  93.4 

43.8 

0.*38 

65766 

31.0 

.7773343 

4H27 

.5653927  2306 

.245:J415'  245t) 

218  23  !>6.1 

46.4 

0.45 

65218 

315 

.77181941  96116 

.5715329  3719 

.2480062 

:909!) 

218  53  99.3 

49.6 

0.52 

64671 

5OT.1.0 

.7662456'  3!>76 

•  .5776*29?<  4699 

.2506521 

5.')6 1 

219  23  103.0 

53.3 

0.59 

64126 

1.5 

.76061331  7671 

.58:)683l  5243 

.253270.) 

18;J2 

219  53  107.2 

57.4 

0.66 

635H2 

2.0 

-.7549224 

:0785 

— .58<)6921  5344 

—.2558867 

7912, 

220  24  52.0 

1  2.1 

—0.72 

63040 

NOTB.— t  doootM  •  ohiuise  in  Uie  preoediDg  ttgure. 
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• 

Data. 
1877. 

BECTAKGULAB  BQUATOBIAK 

POiAB  ECLIPTIC. 

X. 

X'. 

Y. 

Y'. 

Z. 

C. 

Tme  Longitude. 

A' 

Nov.y.5 

—.7491748 

3322 

—.5956564 

4998 

— J2584749 

3796 

320  54  5if.3 

7.3 

—0.77 

W499 

3.0 

.7433695 

5287 

.6015753 

4198 

J2610435 

:9485 

331  34  G3.$> 

13.9 

0.81 

6I9.>.<» 

3.5 

.7375073 

6683 

.6074484 

2940 

.2635921 

4974 

331  54  60.2 

19.1 

0.86 

61421 

4.0 

.7315886 

7514 

.6132752 

1230 

ii66l307 

0263 

233  24  75.9 

25.8 

0.90 

4.5 

.7256139 

7785 

.6190552 

:9032 

.2686289 

5348 

332  54  83.1 

32.9 

om 

60350 

5.0 

.7195837 

7500 

.6247879 

6371 

.271 1 167 

0329 

333  34  90.7 

40.4 

0.95 

59bte 

5.5 

.7134984 

6665 

.6304729 

3333 

.2735837 

4902 

323  54  9SJ& 

48.4 

OJX 

&£l2b3 

6.0 

.707:^585 

5283 

.6361097 

:9613 

^4760297 

S9365 

324  24  107.4 

56.9 

0.97  , 

5d752 

6.5 

.7011645 

3361 

,6416979 

5507 

J^84546 

3617 

324  55  56.3 

5.8 

0.97  ' 

bSit&i 

7.0 

.6949169 

:0902 

.6472369 

0910 

.3808580 

7655 

325  25  65.6 

15.1 

0.96  . 

57696 

7.5 

.6886162 

7912 

.6527262 

5615 

.2833398 

1476 

335  55  75.4 

24.8 

0.94 

57168 

8.0 

.6822630 

4397 

.6581654 

0220 

.2855998 

5080 

236  25  65.6 

34.9 

0.92 

56644 

,8.5 

.6758577 

:0362 

.6635541 

4120 

J3879379 

8464 

236  55  96.1 

45.3 

0.89 

56123 

9.0 

.6694009 

5811 

.6688917 

7509 

.3902538 

1627 

227  35  107.0 

56.1 

0.85 

55603 

9.5 

.6628932 

:0751 

.6741779 

0384 

.3935474 

4567 

337  66  58.3 

7.3 

0.81 

55004 

ib.o 

.6563351 

5187 

.679412:4 

2742 

.3948184 

7281 

338  36  69.9 

18.8 

0.76 

54568 

10.5 

.6497270 

9123 

.6845946 

4578 

.3970668 

:9769 

338  56  81.9 

30.7 

0.71 

54055 

U.O 

.6430694 

2564 

.6897243 

5889 

.2993923 

2028 

329  36  94.3 

43.0 

0.65 

53545 

1 1 .5 

.6:^3628 

5515 

.6948010 

6669 

.3014949 

4058 

229  56107.1 

55.8 

0.59 

53037 

12.0 

.6296077 

7980 

.6998244 

6917 

.3036743 

5856 

230  27  60J2 

89 

0.53 

52533 

12.5 

.6228046 

9966 

.7047940 

6627 

.3058304 

7421 

230  57  73.6 

23il 

0.47 

52033= 

13.0 

.6159541 

:1477 

.7097095 

6796 

.3079631 

8753 

231  27  87.3 

35.9 

0.40 

51536 

13.5 

.6090569 

2521 

.7145705 

4420 

.3100720 

:9846 

231  57  101.4 

49.9 

0.34 

51042 

14.0 

.6021135 

3103 

.7193766 

2496 

.3131571 

0702 

332  28  55.8 

4Ji 

0.27 

50552 

14.5 

.5951244 

3228 

.7241275 

0039 

.3143183 

1318 

333  58  70.5 

18.8 

0.21 

50067 

15.0 

.5880902 

2902 

.7288225) 

(ms 

.3162553 

1693 

333  38  85.5 

33.7 

0.15 

49586 

15.5 

.5810116 

ur^2 

.7334624 

3398 

.3182681 

1826 

333  58  100.9 

49.0 

0.09 

49101) 

16.0 

.5738890 

:01»25 

.7380457 

:!>246 

.3302565 

1715 

234  39  56.6 

4.6 

—0.04 

48637 

16.5 

.5667227 

9275 

.7425724 

4528 

.3332205 

1360 

234  59  72.6 

20.5 

0.00 

48170 

17.0 

.5595131 

7194 

.7470421 

:9240 

.3241598 

0758 

235  29  88.i^ 

36.7 

+0.04 

47708 

17.5 

.552260f» 

4688 

.7514547 

3381 

.3360743 

:9908 

335  59  105.6 

53.4 

0.07 

47250 

18.0 

.5449667 

:I76I 

,7558098 

6948 

.3272)6:39 

8809 

2:16  30  62.7 

10.4 

+0.10 

467197 

18.5 

.5376310 

8420 

.7601070 

:9935 

.:i298285 

7460 

237  0  80.1 

27.7 

0.11 

46351 

19.0 

.5302543 

4668 

.7643460 

2341 

.3316679 

5860 

237  30  97.8 

45.3 

0.12 

45910 

19.5 

.5228371 

:051l 

.76^266 

4163 

.3334820 

4006 

238  1  55.8 

^M 

0.12 

45474 

20.0 

.5153801 

5956 

.7726484 

5397 

.3352705 

1897 

238  31  74.3 

21.6 

0.18 

45043 

30.5 

.5078837 

J1007 

,7767112 

6040 

.3370334 

19531 

239  1  93.1 

40.3 

0.10 

44618 

21.0 

.5003485 

566!) 

.7807146 

6:191 

.3387705 

6908 

239  31  112.2 

59.3 

0.08 

44199 

21.5 

•4927751 

9950 

.7846584 

5545 

.3404819 

4028 

240  2  71.6 

18.6 

0.C6 

437H5 

22.0 

.4851640 

3a^3 

.7885423 

4401 

.3421673 

Ob8H 

240  :i2  91.5 

:i8.5 

+O.03 

43378 

22.5 

.4775156 

7384 

.7i)2:^9 

265:) 

.3438266 

7487 

241  2  111.8 

58.7 

—0.01 

42077 

23.0 

.4698:i03 

:054r. 

.7961288 

029f) 

.:M54596 

382:^ 

241  33  72.4 

19  2 

0.05 

48581 

23.5 

.4621087 

3343 

.7998:107 

73.34 

.3470662 

:9H:'5 

242  :}  93.4 

40.1 

0.10 

421 !« 

24.0 

.4543512 

578^ 

.8034714 

:i759 

.3486462 

57(;2 

242  34  54.6 

1.4 

0.15 

418D4 

94.5 

.4465.585 

7869 

.807050'. 

:956(i 

.3501996 

1242 

243  4  76.6 

2:U 

0J21 

41424. 

25.0 

.4387313 

9611 

.8105678 

4758 

.3517361 

6514 

243  34  98.8 

45.2 

0iJ7 

41049 

25.5 

.4308700 

:I0I2 

.8140230  :9:i27 

.:1532257 

1516 

244  5  61.4 

7.7 

0.33 

406s^) 

26.0 

.4229753 

:2078 

.8l74i:)8  :i27.< 

.3546982 

6248 

244  35  84.4 

30.6 

0.39 

40316 

26.5 

.4150477 

2816 

.8207459 

6591 

.:S561435 

0708 

245  5  107.7 

53.9 

0.46 

39956 

27.0 

.4070877 

3229 

.8240129 

:*)279 

.:<5756I4 

4894 

245  36  71.4 

17i) 

0J>3 

39601 

27.5 

.3990960 

3325 

.8272165 

1333 

.3589517 

8804 

246  6  956 

41.6 

0.60 

Sd^")! 

28.0 

.39107321  3110 

.8:W:J564 

2750 

.3603144 

2438 

246  37  60.2 

6.1 

0.66 

38906 

28.5 

.:«30197 

2588 

.8:134323  3527 

.:16I6494 

5795 

247  7  85.0 

30.8 

0.72 

38564 

29.0 

.3749362 

21765 

.8:^438'  :i660 

.3629564 

8872 

247  37  1 10.2 

55.9 

0.78 

38226 

29.5 

.36682331  :()649 

.8:^93908 

3149 

.3643354 

1669 

248  8  75.8 

21.4 

0.8:1 

378iKl 

:{oo 

.3586816  9246 

84227'»9 

1989 

.3654862 

4184 

248  38  101.8 

47.3 

0.8H 

37565 

30.5 

.3505120 

7560 

.8450899 

0178 

.3667087 

6416 

249  9  68.0 

1.14 

0.92 

37841 

Dec.  1.0 

.342:n50 

5602 

8478415  7712 

.3679029 

8366 

249  39  94.6 

39.9 

0.96 

:i692u 

1.5 

.33409121  3378 

.8505275 

4591 

.3690685 

0030 

250  10  61.6 

6.8 

0.98 

366i>2 

2.0 

.32584121:0888 

.8531476 

0811 

.3702054 

1407 

250  40  88.9 

34.0 

1.01 

3628.-< 

2.5 

—.31756581  8146 

—.8557014 

6368 

—.3713136 

2497 

251  11  56.4 

1.4 

—1.08 

35978 

NoTK.— Tile  acoented  letters  eorrespoDd  to  the  mean  equinox  and  eqaator  of  Jan.  Od,o. 
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Dec.  3.0 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLirriC. 

X. 

X'. 
5156 

Y. 

—.8581888 

Y'. 

1261 

K. 

X'. 

:«98 

Tnic*  Lnnj^itude. 

29!2 

—1.03 

Luc.  Rii«1. 
Vect,-p. 

9.99 

35671 

—.3092655 

— .3723!)30 

251  4r  84.3 

3.5 

.3009410  -1020 

jtims'm 

5489 

.37:34435 

3811 

252  11  112.5 

57.3 

1.03 

35:168 

4.0 

MOiibm^'   8450 

.8629637 

9049 

.3744648 

4032 

2.52  42  61.0 

25.7 

1.03 

35069 

4.5 

.2842219'  4751 

.8652506 

1937 

.3754570 

3962 

25:)  12  109.7 

54.3 

1.01 

34773' 

5.0 

.2750268' :0c$:)| 

.8674702 

4153 

.3764200 

3600 

253  43  76.6 

23.1 

0.99 

34480' 

1 

5J> 

.2674141;  6695 

.8696223 

5604 

.3773536 

2944 

254  13  107.8 

52.2 

0.96 

34191 

6.0 

,258!»7B5  :2:Mn 

.8717066 

6557 

.3782578 

1994 

254  44  77.2 

21.6 

0.93 

3:)905i 

6iJ 

2505229  7798 

.87.17230 

6741 

.3791325 

0749 

255  14  106.9 

51.2 

0.8f» 

:W623 

7.0 

J242048I  3065 

.8756713 

6244 

.3799777 

9209 

255  45  76.8 

21.0 

0.84 

:33345 

7.0 

5335548  8137 

.8775514 

50/65 

.3807932 

7372 

256  15  106.9 

51.0 

0.79 

33070 

6.0 

.2250436'  3040 

.87936:^1 

3203 

.381.5791 

5240 

256  46  77.2 

21.2 

0.73 

327JM) 

H.5 

.2165150!  7764 

.8811064 

0656 

.3823.352 

2809 

257  16  107.6 

51.5 

0.67 

325,3:* . 

9.0 

J2070698  :232l 

.8827811 

7424 

.:}8306I5 

0081 

257  47  78.2 

22.0 

0.61 

32270 

9.5 

.1!)94088,  6720 

.884:^871 

3504 

.3837580 

7054 

258  17l08i) 

52.6 

0.55 

32011 

10.0 

.1906027 

:0968 

.8859243 

8897 

.3844246 

3729 

258  46  79.7 

23.3 

0.48 

31757 

10.5 

.1822423 

5073 

.8873926 

3601 

^{650613 

0104 

259  18  110.7 

54.2 

0.41 

31509 

11.0 

.1736381 

9039 

.8867919 

7615 

.3656681 

6161 

259  49  81.6 

25.2 

0.34 

31265 ' 

11.5 

.1650206  2873 

.8001221 

0938 

.3862450 

1959 

260  19113.1 

56.4 

0.28 

31025 

12.0 

.1563906 

6581 

.8913831 

3570 

.3667919 

7437 

260  50  64.5 

27.7 

0.22 

3()790 

12.5 

.1477489 

t0l72 

.8925748 

5506 

.3873067 

2614 

261  20115.9 

59.0 

0.17 

30561 

13.0 

.1390961 

3652 

.8936973 

6755 

.3877955 

7491 

261  51  67.5 

30.5 

0.11 

:M338 

13.5 

.1304330 

7029 

.8947505 

7306 

.3882521 

2066 

262  22  59.2 

2.1 

0.06 

30120 

14.0 

.1217602 

:0308 

.8957343 

7166 

.3686787 

6342 

262  52  91.0 

33.6 

—0.01 

29906 

I4J5 

.1130783 

3496 

.8066486 

6332 

.3890751 

0315 

263  23  6*2.8 

5.5 

+0.03 

29702 

15.0 

.10438'-0 

6600 

.8974934 

4802 

.3894415 

3989 

263  53  JM.9 

37.4 

0.06 

2<»502 

\b^ 

.0956':i<M  0625 

.8982686 

2576 

.3897777 

7360 

264  24  66.9 

9.4 

0.06 

29308 

16.0 

.oe6l>84:»  :2579 

.8JJ89740 

9653 

.3900638 

0431 

264  54  99.1 

41.5 

0.10 

29121 

I6.^> 

.0782727  5468 

.8996100 

6034 

.390:jo97 

3199 

265  25  71.4 

i:i.8 

0.10 

28940 

17.0 

.0695551  8298 

.9001762 

1718 

.3906054 

5666 

265  55  10:{.8 

46.1 

0.10 

28766 

17.5 

.0608324  :I077 

.9006727 

6705 

.3908209 

7830 

266  26  76.2 

18.4 

0.10 

26598 

18.0 

.0521053 

3812 

.9010996 

0996 

.3910062 

:9693 

266  56  108.7 

50.8 

0.09 

28438 

1 

16.5 

.0433744 

6509 

.90)4567 

4589 

.3911613 

1213 

267  27  81.4 

23.4 

0.06 

28285 

19.0 

.0346404 

9174 

.9017440 

7487 

.3912861 

2511 

267  57114.2 

56.1 

+o.o:) 

28138 

J9.5 

.0259037  :18I3 

.9019620 

9687 

.3913817 

3477 

268  26  871 

28.9 

0.00 

27998 

90.(» 

.0171649  4430 

.9021099 

1189 

.3914451 

4121 

268  59  60.0 

1.7 

—0.04 

27665 

S0.5 

—.0084247 

7033 

.9021661 

1993 

.3914792 

4472 

269  29  93.1 

34.7 

0.09 

27739 

21.0 

+.0003162 

0372 

.9021965 

2100 

..3914830 

4o2t) 

270  0  66.3 

7.8 

0.14 

27621 

21  J> 

.0090572  :7777 

.9021351 

1509 

J39 14565 

4265 

270  30  i¥X7 

41.1 

0.19 

27510 

22.0 

.0177J)78 

5171) 

.9020038 

0219 

.3913U98 

3708 

271   1  73.2 

14.5 

i>.25 

27406 

22.5 

.0265373 

2570 

.9OI802(i 

82.30 

.3913127 

2847 

271  31  106.8 

48.0 

0.31 

27306 

23.11 

.o:u>275i 

29044 

.!K)|.'>315 

5542 

.3911054 

1684 

272  2  8»).6 

21.7 

o.:)8 

27217 

23.5 

.0440106  :7-J95 

.90119015 

2155 

.3910478 

0218 

272  .32114.5 

,  55J> 

0.44 

27i:« 

24.0 

.0527430 

4616 

.9007796 

8069 

.3908699 

8450 

273  3  88.6 

2<).5 

0.51 

27055 

24.5 

.0614715 

1898 

.9002989 

3285 

.3906617 

6378 

273  34  62.H 

3.6 

0.58 

26!)84 ' 

25.0 

.0701956 

t9136 

.6997484 

7803 

.3904232 

4004 

274  4  97.1 

37.8 

0.64 

26919 

25.5 

.0780146 

6322 

.8991280 

1622 

.3901544 

1326 

274  :15  71.5 

12.1 

0.70 

26861 

26.0 

.0876276 

345] 

.8984378 

4744 

.38985.>2 

8345 

275  5  106.1 

46.6 

0.75 

26809 

26.5 

.0963344 

0517 

.8976777 

7166 

.3895258 

5061 

275  36  80.7 

21.1 

0.80 

26763 

27.0 

.1050341 

17512 

.8968477 

8890 

.3891657 

1471 

276  6  115.5 

.55.8 

0.85 

26722 

27.5 

.1137259 

4428 

.8959478 

9914 

.3887755 

757!) 

276  37  90.4 

30.0 

0.89 

26687 

2tJ.0 

.1224091 

1258 

.8949780 

X0240 

.3683.->49 

3384 

277  6  65.5 

5.6 

0.93 

26658 

2e<.5 

.1310833 

X79JH) 
4642 

.8939384 

9867 

.:«7fK)3!l 

8884 

277  .38100.6 

40.6 

0.96 

266:i3 

29.0 

.1397477 

.8928289 

8796 

.:W74226 

4082 

278  9  75.8 

15.7 

0.98 

2<i(il3 

29.5 

.1464017 

1181 

.6916499 

7029 

.3869111 

8978 

278  :)9  111.1 

50.9 

1.<H) 

265:  M). 

30.0 

.1570443 

7606 

.6904012 

4566 

.:)863693 

3571 

279  10  86.6 

26.3 

1.01 

265tK) 

30.5 

.1656750 

39J3 

.8890832 

1409 

.3857973 

7862 

279  41  62.1 

1.7 

1.01 

265H5 

31.0 

.1742931 

0094 

.6676955 

7556 

.3851951 

1850 

280  11  97.7 

37.2 

1.01 

26585 

31.5 

.1828978 

6141 

.8862385 

3010 

.3845628 

55:fe 

280  42  7;<.3 

12.7 

1.01 

265!  M) 

32.0 

+.1914883 

2046 

—.8647121 

7770 

—.3639004 

6925 

281  12  106.9 

48.2 

—0.96 

26600 

NoiB^— t  denotM  «  ohange  in  tli«  pnoediag  flfEove. 


400      HELIOCENTRIC  COORDINATES. 


i 

MERCURY. 

1 

j       IH77. 

JuUan 
Day. 

X. 

y- 

Z. 

Log 
Radios 
Vector. 

Longiiode  in 
Orbit. 

X. 

-6.29 

+  2.37 

1 

Jan. 

0 

240 

6620 

+0.3517 

-0.1321 

-0.0426 

9.5787 

3:19  22^3 

+a76 

5 

6625 

0.3484 

+0.0129 

0.0301 

9.5444 

1  59.1 

7.89 

-  0.29 

0.6K 

10 

6630 

0.2861 

0.1549 

-0.0125 

9.5121 

28  25.1 

8.09 

4;)8 

+0.36 

15 

66:35 

0.1641 

02631 

+0.0076 

9.491 1 

58  24.1 

5.:}? 

8.61 

-0.25 

20 

t)640 

+0.0030 

0.3087 

0.0258 

9.4902 

89  59.7 

-0.11 

10.13 

0.85 

25 

6645 

-0.1593 

0.2779 

0.0378 

9.5098 

120  12.4 

+4.58 

7.98 

1.09 

30 

6650 

0.2885 

0.1881 

0.0418 

9..5416 

146  57.4 

6,66 

4.35 

0.97 

1  Feb. 

4 

6655 

0..'3684 

+0.0650 

0.0385 

9.5759 

169  51.8 

6.71 

-  1.18 

0.70 

9 

6660 

0.3978 

-0.0676 

0.0299 

9.6071 

189  31.8 

5.85 

+  04)9 

0.44 

1 

14 

6665 

0.3829 

0.1934 

0.0180 

9.6324 

206  47.0 

4.72 

2.38 

0.22 

1 

19 

6670 

0.3321 

0.3012 

+0.0043 

9.6512 

222  22.0 

3.60 

3Ja6 

-0.04 

1 

24 

6675 

0.2538 

0.3847 

-0.0098 

9.6632 

236  52.8 

2.54 

a83 

+O.09 

;  Murcl 

1    1 

6680 

0,1564 

0.4390 

0.0231 

9.6687 

250  49.2 

1.50 

4.22 

0.22 

1 

() 

6685 

-0.0476 

0.4613 

0.0347 

9.6676 

2(>4  :37.2 

+0.46 

4.46 

0.33 

1 

11 

6(190 

+0.0648 

0.4498 

0.0438 

9.6600 

278  41.8 

-0.66 

4.59 

0.44 

1 

16 

6695 

0.1720 

o.4a% 

0.0495 

9.6458 

293  29.9 

1.93 

4.54 

0.56 

1 

1 

1 

21 

6700 

0.2643 

0.J«30 

0.0510 

9.6249 

309  33.1 

3.44 

4.20 

0.G6 

26 

6705 

0.3303 

0.2109 

0.0474 

9.5975 

327  30.1 

5.18 

a32 

0.74 

31 

67J0 

0.3568 

-0.0742 

0.0383 

9.5649 

348    7.8 

7.01 

+  1.46 

0.75 

April 

5 

6715 

OU330<> 

+0.0725 

0.0235 

9.5306 

12  14.8 

8.25 

-  1.80 

0.58 

1 

10 

6720 

0.2432 

0.2047 

-0.0045 

9.501(J 

40  14.2 

7.40 

6.23 

+0.13 

15 

6725 

+0.1015 

0.2902 

+0.0154 

9.4681 

71  12.3 

-3.39 

9.70 

-0.52 

20 

ti730 

-0.0(J5I 

0.3042 

0.0315 

9.4961 

102  35.3 

+2.05 

9.62 

1.00 

25 

6735 

0.2171 

0.2472 

0.0404 

9.5212 

131  32.6 

5.74 

6.55 

1.07 

1 

30 

6740 

0.3273 

0.1406 

0.0412 

9.5556 

156  42.0 

6.86 

2.95 

0.87 

May 

5 

6745 

0.3861 

+0.0114 

0.0355 

9.5892 

178  11.6 

6.41 

-0.19 

0.50 

w 

10 

6750 

0.a%() 

-0.12a3 

0.0254 

9.6181 

196  46.9 

5.40 

+  1.63 

0.35 

15 

6755 

0.3661 

0.2397 

+0.0125 

9.6408 

213  16.6 

4.25 

2.79 

-0.14 

20 

6760 

0.3032 

0.3383 

-0.0015 

9.6568 

228  21.6 

3.16 

a53 

40.02 

25 

6765 

0.2161 

0.4103 

0.0153 

9.6662 

242  35.1 

2.11 

4.00 

0.15 

30 

6770 

0.1131 

0.4520 

0.0281 

9.6690 

256  25.1 

1.08 

4.33 

0.27 

Juno 

4 

6775 

-0.0019 

0.4608 

0.0388 

9.()65:} 

270  16.7 

+0.02 

4.53 

0.38 

9 

6780 

+0.I0.M5 

0.4352 

0.0466 

9.6551 

284  35.6 

-1.15 

4.59 

0.49 

14 

6785 

0.2118 

0.3750 

0.0506 

9.6381 

29f)  50.1 

2.51 

4.44 

0.60 

19 

6790 

0.2i»49 

0.2811 

0.0502 

9.6145 

316  34.3 

4.12 

3.93 

0.70 

24 

6795 

0.3467 

0.1578 

0.0444 

9.5848 

335  30.5 

5.94 

2.71 

0.76 

29 

6800 

0.3533 

-0.0148 

0.0329 

9.5509 

:)57  27.8 

7.65 

+  0.32 

0.71 

July 

4 

6805 

0.30-26 

+0.129(J 

-0.0161 

9.5176 

23    9.4 

8.25 

-  a64 

+0.44 

w 

9 

6810 

0.190J» 

0.2469 

+o.oo:}8 

9.4937 

52  :^4.o 

6.13 

7.94 

-0.12 

14 

6815 

+0.0346 

0.3055 

0.0227 

9.4887 

84    4.7 

-1.15 

10.16 

0.76 

19 

6820 

-0,1305 

0.2888 

0.0361 

9.5049 

114  45.5 

+3.88 

8.59 

1.07 

1 

1 

24 

6825 

0.2677 

0.2084 

0.0416 

9.5352 

142  14.0 

6.46 

5.03 

1.00 

29 

6830 

0.3573 

+0.08J)6 

0.0396 

9.5696 

1(>5  49.9 

6.80 

-  1.71 

0.76 

Aug. 

3 

6835 

0.3958 

-0.0429 

0.0318 

9.6016 

186    2.6 

6.04 

+  0.65 

0.49 

*^ 

6 

6840 

0.:3886 

0.1708 

0.0203 

9.6281 

203  41.4 

4.93 

2.17 

0.26 

13 

6845 

0.3439 

0.2827 

+0.0069 

9.6481 

219  32.3 

3.80 

a  12 

-0.08 

1 

1 

1 

Id 

6850 

0.2702 

0.3710 

-0.0072 

9.6614 

234  12.7 

2.73 

a74 

+0.07 

1 

23 

6855 

0.1758 

0.4310 

0.0207 

9.6681 

248  13.5 

1.70 

4.15 

0.20 

28 

(JHfiO 

-0.0684 

0.4596 

0.0327 

9.668;} 

2(52     1.2 

+o.(k> 

4.41 

0.31 

Sept. 

2 

t38tiii 

+0.04:W 

0.4547 

0.0423 

9.6619 

276    0.7 

-0.44 

4.58 

0.43 

m 

7 

<W70 

0.1527 

0.41.50 

0.0487 

9.6490 

290  38.4 

1.68 

4.56 

0.V4 

I 

12 

6875 

+0.2486 

-0.3408 

-0.0511 

9.6:^93 

306  24.8 

-3.13 

+  4.29 

4a64 

Xo\«.— The  £)X)cb  ia  the  240:i,000th  day  of  the  Julian  Periodic  1673,  July  ^. 
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MERCURY. 

• 

'        i»T7. 

Jnlljin 
Day. 

X, 

y- 

Z. 

Lojr 
RadiuH 
Vector. 

Loof^tnde  lu 
Drltit. 

z. 

X. 

1 

SepL 

17 

340 

6880 

+0.3205 

-0.2342 

-0.04a5 

9.6031 

323  57.1 

-4.84 

+  a54 

+0.73 

22 

6885 

0.355(> 

-0.1014 

0.0404 

9.5713 

344    0.7 

a68 

+  ii)i 

0.76 

j 

27 

6890 

0.34O2 

+0.0452 

0.O266 

9.5369 

7  25.2 

8.12 

-  1.09 

0.63 

Oct. 

2 

6895 

0.2611 

0.182(5 

-0.0082 

9.50(>2 

34  42.0 

7.78 

5.38 

+0.25 

7 

6900 

40.1311 

0.2791 

+0.01 19 

9.4890 

65  15.7 

-4.35 

9.26 

-0.40 

■ 

12 

6905 

-0.0337 

0.3075 

0.0290 

9.4930 

96  48.5 

+1.09 

9.94 

0.93 

17 

6910 

0.1912 

0.2625 

0.0394 

9.5161 

126  22.8 

5.27 

7ia 

1.08 

1 
1 

22 

6915 

0.3104 

0.1632 

0.0416 

9.5491 

152  16.4 

6.81 

3.58 

0.91 

27 

6920 

0.3790 

+0.0364 

0.0370 

9.5a31 

174  24.3 

a56 

-  0.64 

0.64 

Nov. 

1 

6925 

0U)980 

-0.0961 

0.0275 

9.6131 

193  28.5 

5.61 

+  1.35 

0.39 

, 

0 

69:30 

0.3745 

0.2186 

0.0151 

9.(537 1 

210  18.4 

4.47 

2.61 

0.18 

1 

1 

Jl 

6935 

0.3170 

0.3217 

+0.0012 

9.6544 

225  36.5 

a36 

3.41 

-0.01 

16 

6940 

0.2339 

0.3990 

-0.0128 

9.6650 

239  57.5 

2.31 

3i)2 

+0.12 

21 

6945 

0.133:) 

0.4465 

0.0258 

9.6690 

253  49.9 

1.28 

4.27 

0.24 

1 

26 

6950 

-0.0231 

0.4617 

0.0369 

9.6665 

267  39.3 

+0.23 

4.50 

o;36 

,  Dec. 

1 

6955 

+0.0890 

0.4427 

0.045^1 

9.6575 

281  51.0 

-0.92 

4.60 

0.47 

\ 
1 

6 

6960 

0.1937 

0.3889 

0.0502 

9.6418 

296  52.6 

2.24 

4.49 

0.58 

11 

6965 

0.2813 

0.3012 

0.0506 

9.6194 

313  17.1 

a79 

4.06 

0.68 

16 

6970 

0;)400 

0.1828 

0.0459 

9.5908 

331  44.9 

5.59 

3.01 

0.75 

21 

6975 

0A562 

-0.0429 

0.0355 

9.5574 

353    44 

7.37 

+  0.88 

0.74 

26 

6980 

0.3168 

+0.1037 

0.0197 

9.52:35 

18    1.9 

8J29 

-2.72 

+0.51 

31 

0985 

0.2160 

0.2285 

-0.0001 

9.4970 

46  48.6 

6.79 

7.17 

0.00 

36 

6990 

+0.0656 

+0.2998 

40.0195 

9.4879 

78    8.0 

-2JM) 

-10.03 

-0.66 

VENUS. 

1 

i!»77. 

tfulian 
D»y. 

X. 

!/' 

Z. 

Log 
Railiua 
Vector. 

Longitude  in 
Orbit. 

z. 

1^ 

X. 

• 

240 

0     1 

Jail. 

0 

6620 

-0.<)503 

-0.3121 

+0.0327 

9.8586 

205  35.3 

+20.98 

+iao7 

-1.05 

5 

6625 

0.()010 

0.4004 

0.0286 

9.8590 

213  37.2 

19U33 

12.87 

OJ^ 

10 

6630 

0.5400 

0.4808 

0.0239 

9.8594 

221  38.2 

17.32 

15w42 

0.77 

15 

66:^ 

0.4684 

0.5519 

0.0187 

9.8598 

229  38.2 

14.98 

17.64 

0.60 

20 

6640 

0^3878 

0.0122 

0.0132 

9.8602 

237  37.3 

12.36 

19.52 

0.42 

1 

25 

6645 

0.291K$ 

0.G607 

0.0074 

9.860() 

245  35.6 

9.53 

21.01 

0.24 

1 

30 

6650 

0.2056 

0.(>^Kj:3 

+0.0015 

9.8610 

253  330 

&52 

22.09 

-0.05 

Feb. 

4 

6655 

0.1076 

0.7186 

-0.0045 

9.8613 

261  2J).7 

3.40 

22.74 

+0.14 

9 

6660 

-0.0076 

0.7270 

0.0103 

9.8616 

269  25.7 

+  0.24 

22.96 

0.33 

14 

6665 

+0.0926 

0.7214 

0.0160 

9.8618 

277  21.1 

-  2.92 

22.74 

0.50 

li) 

6670 

0.1910 

0.7020 

0.0214 

9.8620 

285  16.0 

6.02 

22.10 

0.67 

i 

24 

ti(>75 

0.2858 

o.mn 

0.0263 

9.8622 

293  10.6 

8.99 

21.05 

0.83 

March    1 

6680 

0.3751 

0.62:34 

0.0308 

9.862:3 

301     4.9 

11.79 

19.60 

0.97 

6 

6685 

0.4572 

0.5658 

0.0346 

9.8623 

308  59.1 

14.37 

17.78 

1.09 

■ 

11 

6690 

0.5305 

0.4974 

0.0378 

9.862:3 

316  53.3 

16.67 

15.63 

1.19 

16 

6695 

0.59:38 

0.4195 

0.0403 

9.8622 

324  47.5 

18.67 

13.19 

1.27 

21 

6700 

0.6456 

0.33:35 

0.0420 

9.8621 

332  42.0 

20.32 

10.50 

1.32 

26 

6705 

0.6851 

0.2412 

0.042i> 

9.8619 

:340  36.8 

21.60 

7.60 

1.35 

' 

31 

6710 

0.7114 

0.1442 

0.0430 

9.8616 

:348  32.1 

22.47 

4.56 

1.36 

Arril 

5 

6715 

0.7241 

-0.0445 

0.0422 

9.8614 

:356  27.9 

22.91 

+  1.41 

1.34 

10 

6720 

0.7229 

+0.0561 

0.0407 

J».86I0 

4  24.3 

22.92 

-  1.78 

1J29 

• 

15 

6725 

0.7077 

0.1556 

0.0:38:3 

9.8iJ07 

12  21.6 

22.49 

4.94 

1.22 

20 

67;« 

+0.6788 

+a2521 

-0.0:352 

9.8Ga*3 

20  19.7 

-21.63 

-ao3 

+1.12 

ytfTB.— The  Kpocli  ia  thn  'i4(k>,000tli  day  of  thu  Juliau  I*uriod  =  l»7d,  July  lib. 

26 
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VENUS. 

1877. 

Julian 
Day. 

X, 

y- 

z. 

Log 
Kadum 
ViMJtor. 

Loogitade  in 
Orbit. 

z. 

«« 

__,. 

2. 

d40 

O    / 

April 

25 

6735 

+0.6368 

+0.3437 

-0.0315 

9.8599 

28  18.6 

-20.34 

-10.98 

+1.00 

% 

30 

6740 

0.5824 

0.4287 

0.0271 

9.8595 

36  18.4 

18.66 

13.74 

0.87 

May 

5 

6745 

0.5166 

0.5052 

0.0222 

9.8591 

44  19.1 

16.60 

16.24 

0.71 

10 

6750 

0.4408 

0.5719 

0.0168 

9.8587 

52  207 

14.20 

18.43 

0.54 

15 

6755 

0.3563 

0.6274 

0.0111 

9.8583 

60  23.2 

11.51 

20.28 

OM 

ao 

6760 

0.2648 

0.6706 

-0.0053 

9.8579 

68  26.6 

8.58 

21.73 

+0.17 

25 

6765 

0.1681 

0.7005 

+0.0007 

9.8576 

76  30.8 

5.46 

22.75 

-0.02 

30 

6770 

+0.0680 

0.7  im 

0.0067 

9.8572 

*  84  35.8 

-  2J21 

23  J  » 

0.22 

June 

4 

6775 

-0.0334 

0.7185 

0.0126 

9.8570 

92  41.4 

+  1.09 

23.43 

0.41 

9 

6780 

0.1341 

0.7061 

0.0182 

9.8567 

100  47.6 

4.38 

23.01 

0.59 

14 

6785 

0.2322 

0.6798 

0.0234 

9.8566 

108  54.2 

7.59 

22J» 

0.76 

19 

6790 

0.3256 

0.6399 

0.0282 

9.8564 

117  1.2 

10.66 

20M 

0i)2 

24 

6795 

0.4126 

0.5872 

0.0323 

9.8564 

125  8.4 

13.51 

19.23 

1.06 

29 

6800 

0.4913 

0.5228 

0.0360 

9.8564 

133  15.6 

iao8 

17.12 

1.18 

July 

4 

6805 

0^1602 

0.4482 

0.0383 

9.8564 

141  22.8 

18.33 

14.67 

1.27 

9 

6810 

0.6180 

0.3645 

0.0409 

9.8565 

149  29.9 

20.21 

11.92 

1..34 

14 

6815 

^  0.6635 

0.2735 

0.0421 

9.8567 

157  36.6 

21.68 

SM 

1.38 

19 

6820 

0.6959 

0.1772 

0.0426 

9.8569 

165  42.9 

22.70 

5.78 

1.39 

24 

6825 

0.7  J  44 

+0.0773 

0.0422 

9.8572 

173  48.6 

23.26 

-  2.52 

1.37 

29 

6830 

0.7  J  87 

-0.0241 

0.0409 

9.8575 

181  5.3.7 

23.35 

+  0.78 

1.33 

Aug. 

3 

6835 

0.7088 

0.1250 

0.0388 

9.8578 

189  58.0 

'22i)8 

4.05 

1.26  ' 

** 

8 

6840 

0.6850 

0.2236 

0.0360 

9.8582 

198  1.5 

22.15 

7.23 

1.16 

13 

6845 

0.6477 

0.3176 

0.0325 

9.8586 

206  4.2 

20.88 

lOiM 

1.05 

18 

6850 

0.5977 

0.4054 

0.0283 

9.8590 

214  6.0 

19.21 

13.03 

0.91 

23 

6855 

0.5360 

0.4854 

0.0236 

9.8594 

222  6.9 

17.18 

15.55 

0.76 

28 

6860 

0.4639 

0.5558 

0.0184 

9.8598 

230  6.9 

14.83 

17.76 

0.59 

Sept. 

2 

6865 

0.3827 

0.6155 

0.0128 

9.8602 

238  6.0 

12.20 

19^2 

0.41 

m 

7 

6870 

0.2941 

0.6632 

0.0070 

9.8606 

246  4.2 

9.35 

21.09 

0.22 

12 

6875 

0.1998 

0.6980 

+D.CG11 

9.8610 

254  1.6 

6.34 

22.14 

-0.04 

17 

6880 

0.1016 

0.7194 

-0.0048 

9.8613 

261  58.2 

a22 

22.77 

.+0.15 

22 

68a5 

-0.0015 

0.7270 

0.0106 

9.8616 

269  54.2 

+  0.05 

22.96 

0.34 

27 

6890 

+0.0986 

0.7206 

0.01673 

9.8618 

277  49.6 

-an 

22.72 

0.52 

Oct 

2 

6895 

0.1968 

0.7004 

0.0217 

9.8620 

2a5  44.5 

6.20 

22.05 

0.68 

7 

6900 

0.2913 

0.6667 

0.0266 

9.8622 

293  39.0 

9.16 

20.W 

0.84 

12 

6905 

0.3802 

0.6203 

0.0310 

9.8623 

301  33.3 

11.95 

19.50 

0.98 

17 

6910 

0.4618 

0.5620 

0.0348 

9.8623 

319  27.5 

14.51 

17.66 

1.09 

22 

6915 

0.5346 

0.4930 

0.0380 

9.8623 

317  21.7 

16.80 

15.50 

1.19 

27 

6920 

0.5972 

0.4145 

0.0404 

9.8622 

325  15.9 

18.78 

]ao4 

1.27 

Nov. 

1 

6925 

0.6483 

0.3282 

0.0421 

9.8620 

333  10.4 

20.41 

10.33 

1.32 

6 

6930 

0.6870 

0.2355 

0.0429 

9.8619 

341  5.2 

21.66 

7.42 

1.35 

11 

6aa5 

0.7126 

0.1383 

0.0430 

9.8616 

:349  0.5 

22.50 

4.36 

1.36 

16 

6940 

0.7244 

-0.0385 

0.0422 

9.8613 

356  56.4 

22.92 

+  1^21 

1.34 

21 

6945 

0.7224 

+0.0621 

0.0405 

9.8610 

4  53.0 

22.90 

-  L97 

1.29 

26 

6950 

0.7063 

0.1615 

0.0382 

9.8607 

12  50.3 

22.45 

5ii3 

1.22 

Dec. 

1 

6955 

0.6766 

0.2577 

0.0350 

9.8603 

20  48.4 

21.57 

a2i 

1.12 

6 

6960 

0.6338 

0.3490 

0.0312 

9.8599 

28  47.4 

20.26 

11.15 

1.00 

11 

6965 

0.5787 

0.4335 

0.0268 

9.8595 

36  47.3 

18.55 

ia89 

0.86 

16 

6970 

0.5128 

0.50J)5 

0.0219 

9.8591 

44  48.0 

16.46 

16.38 

0.70 

21 

6975 

0.4359 

0.5756 

0.0165 

9.8586 

52  49.7 

14.05 

18.56 

0.53 

26 

6980 

0.3509 

0.6304 

0.0108 

9.a583 

60  52.3 

11.34 

20.37 

0.35 

31 

()985 

0.2590 

0.6727 

-0.0049 

9.8579 

6S  55.8 

8.40 

21.80 

+0.16 

36 

6990 

• 

+0.1620 

+0.7017 

+0.0011 

9.8574 

77  0.0 

-  5.27 

-22.80 

-0.04 

Note.— Tho  Epoch  is  the  5MO5.O0Oth  day  of  tho  Juiian  Period  =  1879,  July  96. 
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THE   EARTH. 

1 
I 

1ST7. 

JnUMi 
D»7. 

X. 

y- 

Z. 

Log 
BAdiiia 
Vector. 

Loniritiideio 
Orbit. 

X. 

«» 

_-,. 

X. 

0.00 

!  Jul.     0 

340 

6620 

-0.1774 

40.9670 

0.0000 

9.9926 

100  23.9 

4  2.49 

-13.58 

10 

6630 

0.3458 

0.9207 

9.9928 

no  35.4 

4.85 

12.91 

■ 

20 

6640 

0.5036 

0.8457 

9.9931 

120  46.4 

7.05 

11.83 

90 

6650 

0.6457 

0.7444 

9.9936 

130  56.1 

9.00 

10.38 

Feb.      9 

6660 

0.7679 

0.6203 

9.9944 

141    4.0 

10.65 

8.60 

19 

6670 

0.8666 

0.4772 

9.9953 

151    9.6 

IIM 

6.58 

'  March   1 

6680 

0i)389 

0.3195 

9.9963 

161  12.5 

12.85 

4.87 

11 

6690 

0.9827 

40.1520 

f 

9JW5 

171  12.4 

13^ 

-2.06 

;             21 

6700 

0.9968 

-0.0200 

9.9987 

181    9.0 

ia42 

4  0J27 

31 

6710 

0.9813 

0.1914 

9.9999 

191    2.1 

laio 

2.56 

April   10 

6720* 

osfoeo 

0.a'S71 

0.0012 

200  51.9 

12.40 

4.73 

«             20 

6730 

0.8651 

0.5124 

0.0024 

210  36.4 

11.36 

0.72 

30 

6740 

0.7681 

0.6528 

0.0035 

220  21.7 

10.00 

8.50 

Blay     10 

6750 

0.6489 

0.7745 

0.0045 

230    2.2 

8.39 

10.02 

' 

20 

6760 

00^112 

0.8738 

0.0054 

239  40.1 

(k57 

]li23 

30 

6770 

0.3591 

0.9485 

0.0061 

249  15.8 

4.59 

12.13 

;  JUM        9 

6780 

0.1968 

0.9963 

0.0067 

258  49.8 

2.51 

12il9 

19 

6790 

-0.0288 

1.0160 

0.0071 

268  22.7 

4  0.37 

12J)1 

■ 

'             29 

eim 

40.1400 

1.0070 

0.0072 

277  54.7 

-  1.78 

12.78 

July      9 

6810 

0.3048 

0.9698 

0.0072 

287  26.7 

3.87 

12^1 

19 

6820 

0.4610 

0.9054 

0.0069 

296  59.1 

5.87 

11.52 

29 

6830 

0.6042 

0.8155 

0.0065 

306  32.3 

7.71 

10^1 

Auff.     8 

6840 

0.7305 

0.7027 

0.0059 

316    6.9 

9.36 

9M 

18 

6850 

0.8361 

0.5696 

0.0051 

325  43.5 

10.77 

7.32 

28 

6860 

0i)177 

0.4206 

0.0041 

335  220) 

11.90 

5.45 

Sept.     7 

6870 

0.9730 

0.2596 

0.0031 

345    3.9 

12.71 

a39 

:            17 

6880 

1.0003 

-0.0909 

0.0019 

354  48.5 

iai7 

4>  1.2a 

27 

6890 

0.9964 

40.0804 

0.0007 

4  36.3 

13.26 

-  1.07 

Oct.      7 

6900 

0.9671 

0.2493 

9.9994 

14  27.5 

12.95 

3.34 

17 

1 

6910 

0.9071 

0.4109 

9.9982 

24  22.1 

12.25 

5.55 

27 

6920 

0.8200 

0.5602 

9.9970 

34  20.0 

11.17 

7.63 

Not.      6 

6990 

0.7083 

0.0925 

9.9959 

44  21.1 

9.72 

9.50 

16 

6940 

0.5751 

0.8037 

9.9949 

54  25.2 

7S>5 

11.11 

26 

6950 

0.4243 

0.8904 

9i»40 

64  31.8 

5.90 

12.38 

Dec      6 

6960 

ojaeo8 

0.9497 

9.9934 

74  40.6 

3.63 

13.27 

16 

6970 

40.0883 

0J797 

9.9929 

84  51.0 

-  1.24 

ia73 

26 

6960 

-0.0863 

0.9795 

9.9927 

95    2.1 

4  1J20 

ia74 

96 

6990 

-0J2583 

40.9489 

0.0000 

9.9927 

105  13.8 

4  3.63 

-13.31 

— y- 

0.00 

MARS. 

liODgiiudoia 
Orbit. 

X. 

X. 

IS77. 

Jnliftii 

X. 

y- 

z. 

Log 
Badlus 
y«otor. 

Jan.      0 

94« 

6620 

-1.4789 

-0.6314 

40.0224 

0.20632 

20^  62^ 

40.(;it 

40iJ7 

-0.01 

10 

6630 

1.4130 

0.7459 

0.0183 

O.20354 

207  4911 

0.61 

0.32 

0.01  i 

20 

6640 

1.3368 

0.8550 

0.0141 

0J^0057 

212  35  47 

0..59 

038 

-0.01 

'             30 

6650 

1J2508 

0.9579 

0XXJQ8 

0.19742 

217  26  26 

0JS6 

0.43 

0.00 

1 

Feb.      9 

6660 

1.1553 

1.0536 

0.0054 

0.19412 

222  2127 

0.54 

0.49 

0.00 

19 

6670 

1.0509 

1.1410 

40.0010 

0.19067 

227  21    6 

0.50 

0.54 

0.00' 

Much  1 

6680 

0.9382 

1J2193 

-0.0034 

0.18711 

232  25  37 

0.45 

0JS9 

0.00 

11 

1 

6U90 

-0.8178 

-1.2877 

-0.0077 

0.ia345 

237  35  15 

40.41 

40.64 

0.00 

VoiB.«-Tbe  Epoch  U  the  iM05.000th  day  of  th«t  JoliAo  Period  =  vm,  July  «. 
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MARS. 

18T7. 

JuHan 
Day. 

X. 

y- 

Z. 

Log 
Radma 
Vector. 

LoDgitadein 
Orbit 

ff3 

Z. 

Mai«h21 

240 

6700 

-0.6907 

-1.3455 

-0.0120 

0.17972 

242  50  12 

+0.35 

+0.69 

+0.01 

31 

6710 

0.5576 

1.3919 

0.0163 

0.17596 

248  10  37 

0.29 

o.r3 

Oi)l 

April 

10 

6720 

0.4197 

1.4260 

0.0204 

0.17219 

253  m  40 

0.23 

0.77 

0.01 

20 

6730 

0.2781 

1.4471 

P.0242 

0.16846 

259   8  22 

0.15 

0.60 

0.01 

30 

6740 

-0.1337 

].4550 

0.0279 

0.16479 

204  45  49 

+ao7 

0.82 

0.02 

May 

10 

6750 

+0.0118 

1.4491 

0.0313 

0.16123 

270  28  55 

-0.01 

0.84 

0.02 

30 

6760 

0.1572 

1.4291 

0.0344 

0.15782 

276  17  34 

0.09 

0.85 

0.02 

30 

6770 

0.3010 

1.3949 

0.0371 

0.15460 

282  1136 

0.18 

0.85 

0.02 

Juoe 

9 

6780 

0.4418 

1.3465 

0.0395 

0.15162 

288  10  43 

0.27 

0.84 

ao2 

19 

6790 

0.5780 

1.2842 

0.0415 

0.1 489  J 

294  14  34 

0J36 

0.81 

OiO 

29 

6800 

0.7081 

1.2084 

0.0430 

0.14652 

300  22  44 

0.45 

0.77 

0.03 

July 

9 

6810 

0.8306 

1.1196 

0.0441 

0.14448 

306  34  41 

0.54 

0.73 

0.03 

19 

6820 

0.9440 

1.0185 

0.0447 

0.14282 

312  49  48 

0.62 

0.67 

0.03 

29 

6830 

1.0470 

0.9062 

0.0448 

0.14158 

319    7  26 

0.69 

0.60 

ao3 

Aug. 

8 

6840 

1.1384 

0.7838 

0.0444 

0.14077 

325  26  52 

0.76 

0.52 

0.08 

18 

6850 

1.2170 

0.6527 

0.0435 

0.14041 

331  47  19 

0.81 

0.44 

0.03 

28 

6860 

1J2820 

0.5143 

0.0421 

0.14049 

.338   8   0 

0.86 

0.34 

0.03 

Sept 

7 

6870 

1.3327 

0;}701 

0.0402 

0.14104 

344  28   9 

0,89 

0.25 

0.03 

17 

6880 

1.3684 

0.2218 

0.0:J79 

0.14202 

350  46  57 

0.91 

0.15 

0.0:3 

27 

6890 

1.3890 

-0.0710 

o.oa52 

0.14343 

357    3  40 

0.91 

+0J05 

0.02 

Oct 

7 

6900 

1.3944 

♦0.0806 

0.0321 

0.14524 

3  17  36 

0.90 

-^i)5 

0.02 

17 

6910 

l.:3847 

0.2313 

0.0286 

0.14742 

928    7 

0.88 

0.15 

0.02 

27 

6920 

1.3602 

0.3795 

0.0248 

0.14994 

15  34  38 

0.85 

0.24 

0.Oi 

Nov. 

6 

6930 

1.3214 

0.5237 

0.0208 

0.15276 

21  36  ;39 

0.81 

0.32 

0.01 

16 

6940 

1.2690 

0.6626 

o:o  J  66 

0.15584 

27  33  47 

0.76 

0.40 

0.01 

26 

6950 

1.2038 

0.7948 

0.0121 

0.15914 

33  25  43 

0.71 

0.47 

+0.01 

Dec. 

6 

6960 

1.1267 

0.9192 

0.0076 

0.16261 

39  12  12 

0.65 

0.53 

0.00 

16 

6970 

1.0388 

1.0347 

-0.0030 

0.16621 

44  53    5 

0.58 

0.58 

aoo 

26 

6980 

0i)412 

1.1406 

+0.0016 

0.16991 

50  28  17 

0.51 

0^ 

0.00 

36 

6990 

+0.8350 

+1.2360 

+0.0062 

0.17366 

55  57  46 

-0.44 

-0,66 

0.00  , 

JUPI 

TER. 

• 

1877. 

Jnlian 
Day. 

.r. 

y- 

z. 

Raditis 
Vector. 

LoDgttndeiD 
Orbit. 

X. 

*« 

-y^' 

X- 

240 

O         /         fl 

Jan. 

0 

6620 

-1.37726 

-5.13199 

+0.04966 

0.72541 

254  58  19 

+41.47 

+154.55 

-1.50 

10 

6630 

1.30503 

5.14750 

0.04809 

0.22514 

255  46    5 

39.37 

155i29 

1.45 

20 

6640 

1.23254 

5.16198 

0.04651 

0.72487 

256 :«  55 

37.26 

156.01 

1.41 

;w 

6650 

1.15982 

5.17543 

0.04491 

0.72460    257  21  48 

35.12 

156.71 

1.37 

Feb. 

9 

6660 

1.08688 

5.1878(J 

0.04331 

0.7243:i    258    9  45 

32.97 

157.:jJ> 

1.32 

19 

6670 

1.01372 

5.1»)26 

0.04170 

1 

0.72406    258  57  45 

30.81 

•    I5a04 

1.27 

March   1 

6680 

0.94a36 

5.20iH>2 

0.04008 

0.72:378    259  45  48 

28.64 

I5a65 

1.22 

11 

6690 

0.8<>68l 

5.21894 

0.0:^6 

0.72650 ,  260  33  55 

26.45 

15^23 

1.17 

• 

21 

6700 

0.79309 

.5.22721 

0.03682 

0.72323 ;  261  22    6 

24JJ5 

15a79 

1.13 

31 

6710 

0.71922 

5.23443 

0.03518 

0.72294    262  10  20 

22.03 

16a33 

1.08 

April 

10 

6720 

0.64520 

5.24060 

0.&3353 

0.72266    262  58  39 

19.80 

]6a8:) 

1.03 

20 

0730 

0.57104 

5.24571 

0.03186 

0.72237    263  47    1 

17.56 

161.31 

0.^18 

30 

6740 

.  0.49677 

5J24976 

0.03021 

0.72208 

264  35  27 

15.31 

161.75 

0.113 

May 

10 

6750 

i  0.422:i9 

5.25277 

0.02854 

0.72179 

265  23  57 

13.04 

U)2.I7 

0.8S 

20 

6760 

-0.34792 

-5.25471 

+0.02686 

0.72150 

266  12  31 

( 

+10.76 

+162.56 

-0.83 

iroTB.^Tbe  Epoch  ia  the  3405.000th  dfty  of  the  Julian  Periods  181^  July  35. 
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JUPITER. 

1 

1 

1     larr. 

JoUfto 
Day. 

X. 

y- 

2. 

L'>c 
Katliutt 
Vector. 

0.72121 

I^neitado  in 
Orbit. 

X. 

y. 

Hay 

30 

240 

«770 

-0.27338 

-5.25559 

+0.02518 

267    l'   fl 

+  8.47 

+162i)2 

-0.78 

1  June 

9 

(>780 

0.19879 

5.25540 

0.02349 

0.72092 

267  49  51 

6.17 

163.24 

0.73 

' 

19 

6790 

0.12415 

5.25414 

0.02180 

0.72063 

268  38  37 

3.86 

163  JS3 

0.68 

29 

6800 

^.04949 

5.25180 

0.02011 

0.72033 

269  27  28 

+  1.54 

163.79 

0.63 

July 

1 

9 

6810 

+0.02518 

5.24839 

0.01841 

0.72003 

270  16  22 

-  0.79 

164.(;i 

0.58 

19 

6820 

0.09985 

5.24391 

0.01671 

0.71974 

271    5  20 

ai3 

164.21 

0.53  > 

29 

6830 

0.17449 

5.23835 

0.01500 

0.71944 

27154  22 

5.48 

164.38 

0.47 

Aug. 

6 

6840 

0.24909 

5.23171 

0.0132J> 

0.71914 

272  43  27 

7.84 

164.51 

0.42  1 

18 

6850 

0.3*2!^ 

5.22:)99 

0.01158 

0.71884 

27;}  32  ;i7 

10.20 

164.61 

0.36 

28 

6860 

0.39812 

5.21520 

0.00987 

0.71853 

274  21  51 

12.57 

164.68 

0.31 

Sept. 

7 

6870 

0.47251 

5.20533 

0.00815 

0.71823 

275  11    9 

14.95 

164.71 

0.26 

17 

6880 

0.54680 

5.194;« 

0.00()43 

0.71793 

276   0  30 

17.34 

164.71 

OM  i 

27 

6890 

0.62098 

5.18234 

0.00471 

0.71762 

276  49  56 

19.73 

164.68 

0.15  , 

Oct. 

7 

6900 

0.09503 

5.16923 

0.0029J) 

0.7173-2 

277  39  27 

22.13 

164.61 

0.10 

17 

6910 

0.76893 

5.15504 

+0.00127 

0.71701 

278  29    1 

24.54 

164.50 

-0.05 

27 

6020 

0.84268 

5.13976 

-0.00045 

0.71670 

279  18  40 

26.95 

164.36 

+0.01  ' 

Not. 

6 

0930 

0.91625 

5.12:)41 

0.00217 

0.7I(>40 

280   8  23 

2'J.36 

164.19 

0.07 

16 

6940 

0.98964 

5.10.51)8 

0.00389 

0.7l()09 

280  58  10 

31.78 

163a>8 

0.13 

26 

6950 

1.06282 

5.08748 

0.0a5(>l 

0.71,578 

281  48.^2 

34.20 

16a74 

0.18 

Dec. 

6 

6960 

l.ia578 

5.06791 

0.00733 

0.71,547 

282  37  58 

36.63 

l(«.45 

0.24 

10 

6970 

1.^20850 

5.04726 

0.00905 

0.71516 

283  27  59 

39.06 

163.13 

039 

26 

6980 

I.280J)7 

5.02554 

0.01077 

0.71485 

284  18   4 

41.49 

162.77 

00)5 

36 

6990 

+1.35316 

-5.00275 

-0.01248 

0.71454 

285   8  13 

-4a92 

-162.38 

+0.40 

SAT 

URN. 

1»77. 

1 
1 

Jaliaa 
Day. 

X. 

y- 

-0.30425 

Vector. 

LoDjritude  in 
Orbit 

z. 

X, 

Jim. 

0 

240 

6620 

+9.05115 

-3.52956 

0.98765 

338  43  21 

•13.33 

+5.20 

1 

+0.45 

10 

66;)0 

9.06828 

a47757 

0J)0580 

0.*«753 

339   2  45 

i:3.36 

5.12 

0.45 

20 

6640 

9.08512 

3.42547 

0.30734 

0.98741 

33922   7 

13.40 

.5.05 

0.45 

30 

6650 

9.10166 

3J)7325 

0.30887 

0iW729 

339  4129 

ia43 

4.96 

0.46 

Feb. 

1 

9 

6660 

9.11791 

3.32092 

0.310:J9 

0,98717 

340   0  52 

13.47 

4iK) 

0.46 

19 

r^o 

9.ia')8(; 

a2(;848 

0.31190 

0.98704 

340  20  15 

13.50 

4.83 

0.46 

March    1 

6680 

9.14951 

3.21594 

0;il:J40 

0i)««92 

340  39  3S) 

13.54 

4.75 

0.46 

11 

G690 

9.16486 

3.16329 

0.31490 

0i)8680 

340.59   4 

ia57 

4.68 

0.47 

21 

6700 

9.17991 

3.11054 

0.316:i!> 

0.98f)68 

341  18  30 

13.61 

4.61 

0.47 

31 

6710 

9.19467 

a05768 

0.31786 

0.98655 

34137  56 

13.64 

4.54 

0.47 

April 

10 

6720 

9.20914 

3.00472 

0.31932 

0.98643 

341  .57  23 

ia68 

4.47 

0.47 

20 

6730 

!».22330 

2.95107 

0.32077 

0.98(j30 

342  16  51 

ia7i 

4.39 

0.48 

30 

6740 

9.2:1716 

2.89852 

0.32221 

0i)8618 

342  36  19 

13.75 

4.32 

0.48  , 

May 

10 

6750 

9.25072 

2.84.->28 

0.32364 

098605 

.342  55  48 

13.78 

4.24 

a48! 

20 

6760 

9.26397 

2.79195 

0.32,>06 

0.JI8592 

343  15  18 

13.81 

4.16 

0.48 

30 

6770 

9.27692 

2.7:3852 

0^)2647 

0.98579 

343  34  48 

13J84 

4.08 

0.49 

Jttoe 

9 

6780 1  9.28957 

2.68500 

0.32787 

0i«567 

343  54  19 

13.87 

4.00 

0.49 

19 

6790'  9;)0I91 

2.63139 

0.32926 

0i)8.554 

344  13  51 

13.90 

3.9:) 

0.49 

29 

6800 

!»J?I3J>5 

2.-57769 

o.:);i06:3 

0J)8.542 

344  3;)  23 

13.JI3 

a85 

0.49 

July 

9 

6810 

9;)*^5<)8 

2.52391 

O;3:W0O 

0.98529 

:)44  52  56 

l:).!)6 

a78 

0.50 

19 

6820 

9.33710 

2.47005 

0;3:«:16 

0.98516 

345  12  30 

13i)9 

3.70 

0.50 

29 

6&30  49^34822 

1 

-2.41610 

-0-3:i470 

0.98503 

345  32   5 

-14.02 

4a62 

+050 

Nan.— The  Epoeb  U  the  S40S.OOOUI  day  of  the  JoUm  Period  mUIS,  July  ». 
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SATURN. 


1877. 

Julian 
Day. 

X. 

y- 

Z. 

Had/as 
Vector. 

i240 

Aug.  8 

6840 

49.35903 

-2.36207 

-0.336C3 

0.98490 

18 

6850 

9.36954 

2.30796 

0.33735 

0.98478 

28 

6860 

9.37974 

2.25378 

0..'»866 

0.98465 

Sept.  7 

6870 

9.38963 

2.19952 

0^^3996 

0.98452 

17 

6880 

9.39920 

2.14519 

0.34125 

0.98439 

27 

6890 

9.40847 

2.09079 

0.34253 

0.984-:?6 

Oct  7 

6900 

9.41743 

2.03632 

0.34380 

0.98413 

17 

6910 

9.42607 

J. 961 78 

0.34505 

0.98400 

27 

6920 

9.43440 

1.92717 

0.34629 

0.98387 

Nov.  6 

6930 

9.44241 

1.87250 

0.34752 

0.98374 

16 

6940 

9.4501 1 

1.81777 

0.34874 

0.98361 

26 

6950 

9.45750 

1.76297 

0.34994 

0.98348 

Dec.  6 

6960 

9.46457 

1.7081 1 

0.a5114 

0.98335 

16 

6970 

9.47133 

1.65320 

0..35232 

0J)8322 

26 

6980 

9.47777 

1.59823 

0.a')349 

0.98309 

36 

6990 

+9.48:389 

-1.54321 

-0.35466 

0.98296 

LoDgitndeia 
Orbit. 


345  51  40 

346  11  16 
346  30  53 

346  50  30 

347  10   8 

347  29  47 

347  49  27 

348  9  7 
348  28  48 

348  48  30 

349  8  12 
349  27  55 

349  47  39 

350  724 
35027  9 
350  46  55 


c« 

«« 

X. 

3f. 

r^ 

t' 

-14.05 

4054 

14.08 

3.47 

14.11 

3.39 

14.13 

3.31 

14.16 

a23 

14.18 

3.15 

14.21 

ao7 

14.23 

2.99 

14.26 

2.91 

14.29 

2.83 

14.92 

2.75 

14.34 

2.67 

14^% 

2.59 

14.38 

2.51 

14.40 

2.43 

-14.42 

42.35 

URANUS. 


— t 

40.50 
0.51 
0.51 
0.51 
Oiil 

0.52 
0^ 
0.52 
0.52 
0.53 

0.53 
0.53 
0.53 
0.53 
0.54 
40.54 


isr7. 

Jutian 

X. 

.y- 

Z, 

liOg 

Kadina 
Vector. 

340 

6600 

-14.43973 

412.35251 

40.23038 

1.26406 

JaD.  20 

6640 

14.S36()0 

11.22054 

0.231 13 

1.26399 

Mar.  1 

6680 

14.63336 

11.08827 

0.23189 

1.26391 

Apr.  10 

6720 

14.72899 

11.95519 

0.2;«62 

1.2(i382 

May  20 

6760 

14.82350 

11.82129 

0.2J«3I 

1.2()374 

June 29 

6800 

14.91688 

11.68657 

0.23399 

1.26367 

Aug.  8 

6840 

15.00911 

11.55104 

0.23465 

1.26359 

Sept.  17 

6880 

15.10021 

11.41468 

0.2a'>30 

1.26352 

Ocl27 

0920 

15.19015 

11.277.54 

0.23593 

1.26:344 

Dec.  6 

6960 

15.27890 

11.13965 

0.23654 

1.26337 

Jau.  15 

7000 

-15.36643 

411.0C099 

40J23714 

1.26330 

«« 

»« 

Longiiade  in 
Orbit 

X. 

« 
-^y- 

O         1       u 

14149  38 

40.45 

-0.35 

142  20  16 

0.45 

0.34 

142  $0  56 

0.45 

0.34 

142  21  37 

0.46 

0.34 

142  52  19 

0.46 

0.33 

142  23  1 

0.46 

0^ 

142  53  43 

0.46 

0.32 

142  24  26 

0.47 

0.32 

142  55  10 

0.47 

0.32 

142  25  54 

0.47 

o;)i 

142  56  38 

40.47 

-0-31 

-aoi 

0.01 
0.01 
0.01 
0.01 

aoi 

0.01 
0.01 
0.01 

aoi 

-0U)1 


Jan.  20 
Mar.  I 
Apr.  10 
May  20 

I  June 29 
Au,*?.  8 

I  Sept.l7 
Oct.  27 
Dec.  6 
46 


Julian 
Day. 

•  X. 

y- 

Z. 

Log 
Kadi  OS 
Vector. 

6600 

424.6741 

416.7123 

-0.9217 

1.47444 

6640 

24.6030 

16.8169 

0.9221 

1.47444 

6680 

24.5314 

16.9212 

0.9225 

1.47444 

6720 

24.4594 

17.0252 

0.9229 

1.47444 

6760 

24.3870 

17.1ii89 

0.92:33 

1.47445 

6600 

24.3142 

17.2323 

0.9236 

1.47445 

6840 

24.2409 

17U3:J54 

0.9240 

1.47445 

6880 

24.1672 

17.4:W2 

O.J)243 

1.47445 

6920 

24.0  :io 

17.5407 

0.9246 

1.47445 

6960 

24.0184 

17.64:30 

0.<)241> 

1.47445 

7000 

423.9433 

417.7450 

-0.9252 

1.47446 

Longitude  in 
Orbit. 

X. 

O    >    If 

34  6  49 

-0.23 

-0.16 

34  2124 

0.23 

0.16 

34.35  59 

0J» 

0.16 

34  50  34 

Oi23 

0.16 

35  5  9 

0.23 

0.16 

35  19  44 

0i23 

0.16 

35  34  19 

0.23 

0.16 

a5  48  55 

0.23 

0.16 

36  3  30 

0.23 

0.17 

36  18  6 

0.23 

0.17 

36  32  42 

-0.23 

-0.17 

40.01 

aoi 
aoi 

0.01 
0.01 

aoi 

0.01 
0.01 
0.01 
0.01 

40.01 


Note.— Tlie  Epoch  in  tbe  240.\000th  day  ot  tbo  Julian  Period  =  1879,  Jul\  CA. 
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INCLINATIONS  AND  NODES. 


Flanet. 


Mercury 
I  Venus . 
Mars 
Jupiter 
Saturn. 
'  Uranus 
Neptune 


TiwHnatlffn. 


o  ti 

7    0    9.8 


3  23  35.9 
1  51     1.8 

1  18  35.4 

2  29  19.9 

0  46  21.1 

1  46  547 


Licreue  in  100  Days. 


A< 


tl 


+0.01947 
+0.01514 
-0.00586 
-0.06189 


-0.03825 


+0.00688 
-0.09020 


A'i 


tl 


—0.05777 
-0.00772 
-0.07991 
-0.02747 
+0.02400 
-0.01613 
+0.00364 


Longitude  of 
Ajioending  Kode. 


Q 


O    t         II 

46  49  3.1 


75  32  6.8 
48  34  1.9 
99  7  15.4 

112  30  53.2 
73  21  7.0 

130  22  29.7 


IncreaBe  in  100  Daja. 


AQ 


n 


+  11.644 
8.904 
7.585 
9.397 
8.398 
5.080 

+  10.885 


A'Q 


-1.271 


-2.705 
-2.905 
+  1.075 
-2.760 
+0.685 
-0.031 


Hon.— The  Bpooh  is  the  9405,000th  day  of  the  Joliaa  Period  -  inS,  Jnly  8S. 

A  i  ftnd  A  n  refer  to  the  moTing  eolipUo  and  eqniaoK. 

A'<  and  A'  Q  refer  to  the  eoliptio  and  eqninoz  of  the  opoeh. 


MASSES.    Sun'8«»1. 


Mereory 


Venae  •    •    . 


The  Earth    . 


Mara 


Jnpitar 


Saturn  .    . 


Uranua 


Neptan« 


4865751 


390000 


354936 


31680637 


1.000  000  206 


.000  008  564 


^000  OOS  817 


».000  000  373 


1047.879±.235 


».000  954  308 


3501.6 


24905 


1 

18780 


».000  285  584 


».000  040  153 


S.0O0  053  248 


IiOg.ofllaae. 


93.31285 


94.40893 


94.44985 


93.57176 


96.979689 


96.455733 


95.60371 


95.72630 


Anthority. 


Emcks,  a.  Jf^  No.  443. 


L«  Vbreisr,  Tkiar,  ie  JUerc,  p.  115. 


Lx  VsKRiBH,  Tlkior.  ie  Mtrc^  p.  26. 


BuRCKHARDT,  Coim.  dtt  Teflip«.,  1816, 
p.  343. 

BxasBL,  JKe  Ma$9e  des  JupiUr^  p.  64. 


BsstfXL,  Camptes  tUmduSt  1641. 


Lahoiit,  JIfem.  Ast.  Soe,^  Vol.  XI.  p.  54. 


Pbircx,  Am.  Ac.  Froe.^  Vol.  1.  p.  333. 
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ECLIPSES  IN  1877. 


In  the  year  1877  there  will  be  five  Eclipses,  three  of  the  Sun  and  two  of  the  Moon. 

I.  A  Total  Eclipse  of  the  Moon,  February  26-27,  1877,  invisible  at  Washingtw, 
with  the  following  elements : 

\  d    h   m      8 

Washington  mean  time  of  j  in  Right  Ascension,  February  27  2  0  59.3. 

h     m      8  8 

Sun's  Right  Ascension      22  43  42.38         Hourly  Motion  9.39 

Moon's  Right  Ascension  10  43  42.38  ''  '^  134.46 

Sun's  Declination  —8     4  14"7  Hourly  Motion  4-  0  56.6 

Moon's  Declination  +8  12    0.3            "            "  —17  14.4 

Sun's  Equa.  Hor.  Par.  8.9  True  Semidiameter  16    8.5 

Moon's  Equa,  Hor.  Par.  60  47.9            "            ''  16  88.2 

From  these  elements  may  be  deduced  the  following  results: — 

d      h      m 

Moon  enters  Penumbra  February  26  23  25.0  Washington  mean  time. 

Moon  enters  Shadow  27  0  21.2  ^^ 

Total  Eclipse  begins  27  1  18.7  " 

Middle  of  Eclipse  27  2  7.2  " 

Total  Eclipse  ends  27  2  55.6  " 

Moon  leaves  Shadow  27  3  53.2  '' 

Moon  leaves  Penumbra  27  4  48.8  " 

First  contact  of  Shadow  with  Moon's  limb  124*^  from  the  north  point 
East,  when  the  Moon  is  in  the  zenith,  in  longitude  17T*  3^  East  from  Washington, 
and  in  latitude  8**  40^  North. 

Last  contact  of  Shadow  with  Moon's  limb  69^  from  the  north  point  towards  the 
West,  when  the  Moon  is  in  the  zenith,  in  longitude  125^  53^  East  from  Washington, 
and  in  laUtude  7''  40^  North. 

Magnitude  of  the  Edlipse  as  1.671  (Moon's  diameter  ss  1). 

II.  A  Partial  Eclipse  of  the  Sun,  March  14,  1877,  invisible  at  Washington,  with 
the  following  elements : 

d      h     m       8 

Washington  mean  time  of  ^  in  Right  Ascension,  March  14  10  59  12.0. 

Sun  and  Moon's  R.  A.      23  40  35.28        Hourly  Motions  9.14  and  108.56 

.  Sun's  Decimation  -2    6    8.6  Hourly  Motion  +  0  59.2 

Moon's  Declination  -0  38  46.0            "            "  +14  43.2 

Sun's  Equa.  Hor.  Par.                     8.9  True  Semidiameter  16    4.5 

Moon's  Equa.  Hor.  Par.           55    4.1            "            "  15  69.6 


towards  the 
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From  these  elements  may  be  deduced  the  following  results  :— 

Eclipse  begins  on  the  Earth  March  14^^  S^  7'°.0,  Washingtc 

m  mean  time,  in  longi- 

tude  15r  58^.6  East  from  Washington,  and  in  latitude  34""  TSl  Nortli. 

Greatest  Eclipse  9^  30°>.0,  in  longitude  133^  38'.5  East  from  Washington,  and  in 

latitude  6r4M  North 

Eclipse  ends  on  tho  Earth  10^  52*".  1,  in  longitude  156^23^.5  East  from  Washington,    | 

and  in  latitude  8T*  8^.7  North. 

Magnitude  of  the  Greatest  Eclipse  »  0.298  (Sun^s  diameter  ^  1). 

DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE 

,  FOR  PENUMBRA. 

WMh. 
H.Tia6. 

A. 

B. 

c. 

k>gS. 

logF. 

1 

logG. 

lo«H. 

/^ 

h     m 

9.99 

9.99 

-8.6* 

-8.5 

O          1          It 

8    0 

-1.35077 

+  1.41069 

+0.27917 

9616 

9770 

2609 

1695 

117  42  36.4 

8  10 

1.27545 

1.45231 

0.32079 

9617 

9771 

2563 

1634 

120  12  38.8 

8  20 

1.20012 

1.49393 

0.36241 

9618 

9771 

2516 

1573 

122  42  41^ 

8  30 

1.12478 

1.53554 

0.40404 

9619 

9772 

2469 

1512 

125  12  43.7 

8  40 

1.04943 

1.57716 

0.44567 

9619 

9773 

2421 

1451 

127  42  46.2 

8  50 

0.97407 

1.61878 

0.48730 

9620 

9773 

2373 

1390 

130  12  48.6 

9    0 

0.89871 

1.66039 

0.52893 

9621 

9774 

2324 

1329 

132  42  51.1 

9  10 

0.82334 

1.70201 

0.57056 

9622 

9775 

2277 

1267 

135  12  53.5 

9  20 

0.74796 

1.74363 

0.61219 

9623 

9776 

2229 

1206 

137  42  56.0  1 

9  30 

0.67258 

1.78524 

0.65383 

9624 

9776 

2181 

1144 

140  12  58.4 

<    9  40 

0.59719 

1.82686 

0.69546 

9624 

9777 

2134 

1083 

142  43    0.9 

'    9  50 

0.52180 

1.86848 

0.73710 

9625 

9777 

2086 

1021 

145  13    3.3  1 

10    0 

0.44640 

1.91010 

0.77874 

9626 

9778 

2038 

0959 

147  48     5.8 

10  10 

0.37100 

1.95172 

0.82037 

9627 

9778 

1990 

0897 

150  13    8.2 

10  20 

0.29560 

1.99334 

0.86201 

9628 

9779 

1942 

0835 

152  43  10.7 

10  30 

0.22020 

2.03495 

0.90365 

9629 

9779 

1894 

0773 

155  13  13.1 

10  40 

0.14480 

2.07657 

0.94529 

9629 

9780 

1846 

0711 

157  43  15.5 

10  50 

-0.06939 

2.11819 

0.98693 

9630 

9781 

1798 

0640 

160  13  18.0 

11    0 

+0.00602 

+2.15981 

+ 1.02857 

9631 

9782 

1750 

0587 

162  43  20.4 

CHANGES  OF  THE  QUANTITIES  IN  T 

HE  TABLES  OF  DAT 

'A  IN  UNITS  OF  THE 

SIXTH  PLAC 

E  OF  DECIMALS. 

For  one  Minute. 

] 

■*or  one  Second. 

WMhioftoii 
llMnTune. 

A. 

B. 

C. 

A'. 

B'. 

c. 

h 

8 

m 
0 

+7531.3 

+4161.7 

H 

h4162.2 

+ 125.52 

+69.36 

+69.37 

8  30 

7534.3 

4161.7 

4162.7 

125.57 

69.36 

69.88 

9    0 

7536.7 

4161.7 

4163.1 

125.61 

69.36 

69.38 

9  30 

7538.5 

4161.8 

4163.5 

125.64 

69.36 

69.39 

10    0 

7539.7 

4161.8 

4163.7 

125.66 

69.36 

69.39 

10  30 

7540.8 

4161.8 

4163.8 

125.67 

69.36 

69.40 

11    0 

+7540.3 

+4161.8 

H 

h4163.8 

+  125.67 

+69.86 

+69.40 

1 
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OUTLINES  AND  PATH  OF  THE  PENUMBRA  OF  THE  PARTIAL  ECLIPSE  OP 


MARCH  14,  1877. 


AUGUST  8,  1877. 
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III.   A  Partial  Eclipse  of  the  Sun,  Angiist  8,  1877,  invisible  at  Washington,  with 
the  following  elements : 

d      h     m      • 

Washington  mean  time  of  ^  in  Right  Ascension,  August  8  11  24  14.1. 


Sun  and  Moon^s  R.  A. 


h     m      • 

9  16  23.24 


Hourly  Motions 


9.52  and  147!d2 


Hourly  Motion 

«  u 


True  Semidiameter 

4fc  4( 


-  0  43.3 
-14  39.1 

15  47.1 

16  42.1 


Sun's  Declination  +15  51  41.3 

Moon's  Declination  + 17  19  56.6 

Sun's  Equa.  Hor.  Par.  *        8.7 

Moon's  Equa  Hor.  Por.  61  20.6 

From  these  elements  may  be  deduced  the  following  results: — 

Eclipse  begins  on  the  Earth  August  8^  1 1^  4'°.4,  Washington  mean  time,  in  longi- 
tude 38^  23^.5  Easlt  from  Washington,  and  in  latitude  72^  56^.0  North. 

Greatest  Eclipse  12>'22'°.0,  in  longitude  61''2P.6  West  from  Washington,  and  in 
latitude  62'' 2  K6  North.  • 

Eclipse  ends  on  the  Earth  13^40».0,in  longitude  10 1"" 58^.2  West  from  Washington, 
and  in  latitude  35''  48^.2  North. 

Magnitude  of  the  Greatest  Eclipse  »  0.394  (Sun's  diameter  «■  1.) 

DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 


M.TIIIM. 


11 
11 
11 
11 
11 
11 

12 
12 
12  20 
12  30 


n 

0 
10 
20 
30 
40 
50 

0 
10 


12 
12 
13 
13 


40 

50 

0 

10 


13  20 
13  30 
13  40 


-0.21739 
0.12768 

-0.03798 

+0.05172 
0.14141 
0.23110 
0.32078 
0.41046 
0.50013 
0.58980 
0.67946 
0.76912 
0.85878 
0.94843 
1.03807 
1.12771 

+  1.21734 


+2.06478 
2.02686 
1.98893 
1.95098 
1.91301 
1.87503 
1.83703 
1.79902 
1.76100 
1.72297 
1.68493 
1.64688 
1.60883 
1.57077 
1.53271 
1.49465 

+  1.45659 


+  1.00330 
0.96537 
0.92743 
0.88948 
0.85151 
0.81353 
0.77553 
0.73752 
0.69950 
0.66148 
0.62345 
0.58541 
0.54737 
0.50933 
0.47128 
0.43323 

+0.39519 


log  S. 


9.98 
3708 
3712 
3716 
3720 
3724 
3728 
3732 
3736 
3740 
3744 
3748 
3752 
8756 
3760 
3765 
3769 
3763 


loff  F. 


9.98 
2569 
2573 
2578 
2582 
2586 
2590 
2594 
2599 
2603 
2607 
2611 
2615 
2620 
2624 
2628 
2632 
2636 


loff  O. 


+9.42 
9579 
9527 
9475 
9423 
9371 
9319 
9268 
9216 
9164 
9112 
9059 
9007 
8955 
8903 
8851 
8799 
8747 


logH. 


+9.44 
3683 
8633 
3583 
3532 
3482 
3432 
3382 
3332 
3282 
3231 
3181 
3131 
3081 
3031 
2980 
2930 
2880 


163  40 
166  10 
168  40 
171  10 
173  40 
176  10 
178  40 
181  10 
183  40 
186  11 
188  41 
191  11 
193  41 
196  11 
198  41 
201  11 
203  41 


45.7 

47.4 

49.0 

50.7 

52.4 

54.1 

55.8 

57.4 

59.1 

0.8 

2.5 

4.2 

5.9 

7.5 

9.2 

10.9 

12.6 


CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA  IN  UNITS  OF  THE 

SIXTH  PLACE  OF  DECIMALS. 


WMhingtOB 
MeuiTIiDO. 


11 
II 

12 
12 
13 


0 
30 

0 
30 

0 


13  30 

14  0 


For  one  Minnte. 


+8970.8 
8969.5 
8968.1 
8966.7 
8965.2 
8963.5 

+8961.7 


-3790.4 
3795.8 
3800.1 
3803.3 
3805.4 
3806.3 

-3806.1 


8791.3 
3796.2 
3800.0 
3802.7 
3804.3 
3804.7 
3804.0 


For  ooe  Sooond. 


+ 149.51 
149.49 
149.47 
149.45 
149.42 
149.39 

+ 149.36 


-63.17 
63.26 
63.33 
63.39 
63.42 
63.44 

-63.43 


c 


63.19 
63.27 
63.33 
63.38 
63.40 
63.41 
63.40 
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OUTLINES  AND  PATH  OF  THE  PENUMBBA  OF  THE  PARTIAL  ECLIPSE  OF 

SEPTEMBER  6,  1877. 
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r  ^^^ 

IV.  A  Total  Eclipse  of  the  Moon,  August  23,  1877,  partly  visible  at  Washington, 

with  the  following  elements : 

d  h    m     • 
Washington  mean  time  of  g  in  Right  Ascension,  August  28  5  58  46.3. 

h    m     •  • 

Son^s  Sight  Ascension      10  11  37.35        Hourly  motion  9.19 

Moon^s  Right  Ascension  22  11  37.35  ''  ''  106.58 


o        $         n 


Sun^s  declination             +11  10  46.8  Hourly  motion  —  0  51.3 

Moon's  declination          -11  15  15.7  '«            ''  +18    0.7 

Sun's  £qua.  Hor.  Par.  8.8  True  Semidiameter  15  49.8 

Moon's  Equa.  Hor.  Par.  53  59.8  ''            ''  14  42.1 

Prom  these  elements  may  be  deduced  the  following  results : 

d      h     m 

Moon  enters  Penumbra  August  23    8    6.0  Washington  mean  time. 

Moon  enters  Shadow 

Total  Eclipse  begins 

Middle  of  Eclipse 

Total  Eclipse  ends 

Moon  leaves  Shadow 

Moon  leaves  Penumbra 

First  contact  of  Shadow  with  Moon's  limb  55^  from  the  north  point  towards  the  East, 
when  the  Moon  is  in  the  zenith,  in  longitude  117^  3^  East  from  Washington,  and  in 
latitude  1^38' South. 

Last  contact  of  Shadow  with  Moon's  limb  122^  from  the  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  63^  28^  East  from  Washington,  and  in 
latitude  W  bV  South. 

Magnitude  of  the  Eclipse  »  1.761  (Moon's  diameter  »  1). 


28 

4  Il.l 

11 

U 

28 

6  11.7 

U 

U 

28. 

6     1.5 

«ft 

U 

28 

6  51.8 

ftft 

M 

28 

7  51.8 

4& 

U 

28 

8  57.0 

IC 

14 

y.  A  Partial  Eclipse  of  the  Sun,  September  6,  1877,  invisible  at  Washington,  with 
the  following  elements : 

d      h     m       • 

Washington  mean  time  of  ^  in  Right  Ascension,  September  6  20  46  89.8. 

h  m      •  •  • 

Sun  and  Moon's  R.  A.         114  46.43        Hourly  Motions  9.02  and  134.47 

Sun's  Declination  +5  54  43.8  Hourly  Motion  —  0  56'!3 

Moon's  Declination  +4  31  43.6  ''            *'  —17  43.2 

Sun's  Equa.  Hor.  Par.  8.8  True  Semidiameter  15  53.0 

Moon's  Equa.  Hor.  Par.  61     9.7  *'            "  16  39.2 

Prom  these  elements  may  be  deduced  the  following  results : — 

Eclipse  begins  on  the  Earth  September  6^  18^  1°'.7^  Washington  mean  time,  in 
longitude  T  33^.7  East  from  Washington,  and  in  latitude  23^  12'.2  South. 

Greatest  Eclipse  19^"  40".4,  in  longitude  14""  48^.6  West  from  Washington,  and  in 
latitude  6^  14M  South. 

Eclipse  ends  on  the  Earth  21^  18^.4,  in  longitude  100°  5^.0  East  from  Washington, 
and  in  latitude  78°  18^3  South. 

Magnitude  of  the  Greatest  Eclipse  s  0.644  (Sun's  diameter  »  1). 


414 


BCLIPSES,  1877. 


DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

Wash. 
H.  Time. 

A. 

B. 

c. 

log  E. 

logF. 

logG. 

logH. 

/« 

h     ni 

9.99 

9.99 

+8.99 

+9.03 

O           <           i# 

18    0 

-1.42350 

-0.06267 

-1.12879 

7859 

7438 

6364 

5036 

270  32  21.7 

18  10 

1.33810 

0.10855 

1.17469 

7861 

7440 

6173 

4862 

278    2  24.6 

18  20 

1.25270 

0.15442 

1.22059 

7862 

7442 

5983 

4688 

275  32  27.4 

18  30 

1.16729 

0.20029 

1.26649 

7864 

7444 

5793 

4515 

278    2  80.3 

16  40 

1.08188 

0.24616 

1.31238 

7866 

7446 

5602 

4341 

280  82  33.1 

18  50 

0.99647 

0.29203 

1.35827 

7868 

7448 

5412 

4167 

283    2  36.0 

19    0 

0.91106 

0.33790 

1.40416 

7870 

7450 

5221 

3993 

285  32  38.9 

19  10 

0.82565 

0.38377 

1.45004 

7872 

7452 

5031 

3819 

288    2  41.7 

19  20 

0.74023 

0.42964 

1.49592 

7874 

7454 

4840 

3645 

290  32  44.6 

19  80 

0.65481 

0.47550 

1.54180 

7876 

7456 

4649 

3471 

293     2  47.4 

19  40 

0.56940 

0.52137 

1.58768 

7878 

7459 

4458 

8297 

295  32  50.3 

19  50 

0.48398 

0.56723 

1.63356 

7879 

7461 

4268 

3122 

298     2  53.2 

20    0 

0.39856 

0.61309 

1.67943 

7881 

7463 

4077 

2948 

*  300  32  56.1 

20  10 

0.31315 

0.65896 

1.72531 

7883 

7465 

3886 

2773 

303     2  58.9 

20  20 

0.22773 

0.70482 

1.77118 

7885 

7467 

3695 

2599 

305  33     1.8 

20  30 

0.14231 

0.75068 

1.81705 

7887 

7469 

3503 

2424 

808     3     4.7 

20  40 

-0.05690 

0.79655 

1.86292 

7889 

7471 

3312 

2250 

310  33    7.5 

20  50 

-1-0.02851 

0.84241 

1.90879 

7891 

7473 

3121 

2075 

313    3  10.4 

21    0 

0.11392 

0.88827 

1.95465 

7893 

7475 

2929 

1900 

315  33  ia2 

21  10 

0.19933 

0.93413 

2.00051 

7894 

7477 

2738 

1726 

318     3  16.1 

21  20 

+0.28474 

-0.97999 

-2.04637 

7896 

7479 

2547 

1551 

320  33  18.9 

CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA  IN  UNITS  OF  THE 

SIXTH  PLACE  OF  DECIMALS. 

Foro: 

neMinate. 

For  ODe  Second.                             1 

WMhiDston 
MeanXruie. 

1 

. 

i 

k. 

B. 

•  c. 

A', 

B'. 

e. 

h     m 

18    0 

+8 

539.8 

— 

4587.6 

-4590.7 

+  142.33 

-76.46 

-76.51 

18  30 

8 

540.7 

4587.2 

4589.5 

142.34 

76.45 

76.49 

19    0 

8 

541.4 

4586.9 

4588.5 

142.36 

76.45 

76.47 

19  30 

8 

541.7 

4586.5 

4587.8 

142.36 

76.44 

76.46 

20    0 

8 

541.7 

4586.4 

4587.4 

142.36 

76.44 

76.46 

20  30 

a 

541.3 

4586.3 

4587.0 

142.35 

76.44 

76.45 

21    0 

8 

540.8 

4586.0 

4586.3 

142.35 

76.43 

76.44 

21  80 

+8 

540.3 

— 

4585.7 

-4585.3 

+  142.34 

-76.43 

-76,42 

I 
I 

1 

1 
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ELBMEMT8  FOB  FACILITATINO 

THE  PBEDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BT  THE  MOON. 

JANUARY. 

STAB'ft— 

At  Conjunction  in  R.  A. 

Limiting 
ParaUeU. 

B«d*na  from 

] 

Kmm. 

Mag. 
61 

187 

Aa 

7.«. 

a6 

Apparent 
De«linatloD. 

Waabington 
Mean  Tune. 

• 

Hovr  Angle 

H 

y 

a/ 

y 

K*n. 

o 
♦90 

6'u. 

o    ' 

♦  3 

t*0  C&ncri 

♦K67 

-1J2 

♦18  32.8 

d     h   m 
1    9  33.5 

h     m 
-  4  44.2 

♦0.7441 

.5752 

-.2227 

Ki  Cancri 

6 

1.64 

1.4 

18  13J> 

12  25.8 

-  1  58.4 

♦0.4139 

5722 

.2281 

♦70 

-15 

4  Leooii 

6i 

l..'>7 

2.2 

16  59.4 

19  55.4 

♦  5  14.2 

-0.1276 

5646 

.2412 

♦38 

-44 

Urajujs 

14  10.2 

9    3    3.2 

-11  53.7 

♦0.9103 

.5619 

.2541 

♦90 

♦  9 

a  ist^oa'iB 

U 

IJS^ 

23 

12  34.0 

9  26.4 

-  5  44.1 

♦0.8674 

5516 

.2596 

♦90 

♦  5 

:V4  Leonis 

6 

♦1.39 

-3.4 

♦13  57.6 

10  50.8 

-  4  22  7 

-0.8835 

.5504 

-.2612 

-  3 

-76 

45  Leon  Id 

6 

1.27 

3.5 

10  83.2 

18     1.4 

♦  2  :«2.9 

♦0.7766 

.5441 

.2681 

♦90 

-  1 

p  L«oai« 

4 

1.25 

3.6 

9  56.2 

20  21.8 

♦  4  48.4 

♦0.5<)65 

.5422 

.2700 

♦82 

-11 

41»Leonra,iRtc/l. 

6 

IM4 

3.5 

9  17.0 

21  23.0 

♦  5  47.6 

♦0.9748 

.5413 

.2709 

♦90 

♦10 

c  LeoDis 

d 

1.09 

4.0 

6  45.6 

8    9  17.6 

-  6  41.6 

♦0.2392 

5325 

.2777 

♦57 

-32 

r  Leonia 

5 

♦0.92 

-4.1 

♦  3  31.9 

28  15i> 

♦  5  51.3 

-0.1255 

5249 

-i28ll 

♦38 

-51 

?1»  L«onit 

6 

0.90 

4.5 

♦  3  44.5 

4    1  83.2 

♦  8  53.0 

-0.2193 

.5234 

.2813 

-24 

-86 

B.A.C.4200 

6 

0^56 

4.1 

-  3  66.1 

5    3  47.8 

♦10  28.4 

-0.7296 

5149 

.2742 

♦  7 

-90 

BAG.  4225 

61 

0.54 

4.1 

4  22.5 

5  41.0 

-11  41.7 

-0.7920 

5149 

.2731 

♦  3 

•90 

/  Virgin U 

a 

0.50 

3.9 

5    9.4 

8  15.6 

-  9  12.0 

-0.6849 

5146 

.2716 

♦  8 

-fHJ 

J-  Viripnm 

5 

♦0.47 

-3.2 

-  7  19.1 

9  89.2 

-  8    0.6 

♦1^2266 

5145 

-.2709 

♦83 

♦25 

BAG.  4259 

6 

0.47 

3.2 

7  21.4 

9  33ii 

-  7  56.7 

♦1.8477 

5145 

.8708 

483 

♦27 

2S  Virginit 

6 

0.46 

3^ 

6  49.5 

10  505 

-  6  41.8 

♦0.:)480 

5148 

.2669 

♦6:) 

-27 

f  Virginia 

5 

0.3d 

3.4 

8  52.3 

17    2.4 

-  0  41.3 

♦0.8219 

.5444 

.2653 

481 

T    1 

g  Virginia 

6 

0.30 

3.3 

10    5.0 

23  48.7 

♦  5  52.7 

♦0.3138 

5145 

.2595 

459 

-28 

r><)  Virginia 

6 

♦0.29 

-36 

-  9  40.5 

•    0  44.ft 

♦  6  47.3 

-0.3578 

5145 

-.2586 

♦24 

-65' 

."VH  Virginia 

a 

0.26 

3.9 

9  54.0 

4  36.0 

♦10  31.3 

-1.III2 

5150 

.2547 

-20 

-<K) 

1  \  irginia 

5 

0.19 

3.3 

12    4.1 

9  12.4 

-  9    0.7 

♦0.0041 

5156 

.2500 

♦41 

-44 

B  A.C.453I 

6 

0.14 

3.2 

12  35.1 

13    9.2 

-  5  ]1J2 

-0.4:M)7 

5163 

.2456 

♦19 

-70 

H.>  \  irgtnta 

6 

♦O.06 

2.9 

15    9.1 

18  31.9 

♦  0     15 

^.9815 

5175 

.2391 

♦75 

♦  9 

B.A.C.4700 

6 

-0.06 

-3.6 

-15  43.3 

7    6  555 

-11  58.0 

-1.2685 

5810 

-.2224 

-39 

-!H) 

BAG.  4722 

6 

0.10 

3.1 

17  37.6 

9    7.8 

»  -  9  49.8 

44).2656 

5217 

.215)1 

♦51 

-30 

B.A.C.4739 

a 

0.11 

3.0 

18    8.7 

10  40.3 

-  8  20.4 

♦0.4826 

5217 

.2192 

♦62 

-•9 

B.A.C.4923 

6* 

0.31 

3.5 

20  515 

8    5  10.4 

♦  9  34.4 

-0.3340 

5295 

.1857 

♦16 

-65 

B.A.C.5a93 

6 

0.40 

3.9 

21  56.7 

14    6.9 

-  5  465 

-0.74i)0 

5333 

.1686 

-  8 

-90 

42  Librv 

51 

-0.50 

-4.3 

-23  25.1 

•    1     8.7 

♦  4  53.2 

-0.8*J35 

5379 

-.1460 

-19 

-•10 

B.  A.C.5IU7 

(> 

0.53 

4.0 

24  19.7 

3  40.6 

♦  7  20.1 

-0.2650 

5389 

.1406 

♦14 

-60 

^  Scorpii 

5 

0J>5 

4.0 

25  22i> 

5  59.8 

♦  9  345 

♦0.7369 

.5:198 

.i:i55 

♦58 

-13 

A^Scorp-^wtmli. 

5 

0.57 

4.1 

24  57i> 

7  12.4 

♦10  44.7 

-0.0611 

5403 

.13*^8 

♦24 

-48 

B.A.C.52o3 

6 

0.56 

4.5 

24    9.r 

7  21 .2 

♦10  53.3 

-0.9445 

5401 

.1324 

-24 

-90 

B.A.C.5255 

6 

-0.57 

-4.1 

-25    2.7 

7  28.6 

♦1 1     0.4 

-0.0042 

5404 

-.1322 

♦27 

-46 

3  Scorpii 

6 

0.57 

4.3 

24  52.8 

7  41.1 

♦11   125 

-0.2115 

.5405 

.1317 

♦16 

-57 

4  Scorpii 
B.A.C.5386 

6 

0J>9 

4.1 

25  54.3 

8    2.8 

♦11  33.5 

♦0.8576 

5407 

.1308 

♦64 

♦  5 

61 

0.59 

4.6 

24  29.1 

9  28.6 

-1 1     3.6 

-0.8746 

5412 

.1277 

-20 

-}H) 

ir  Scorpii 

3 

0^ 

4.3 

25  45.6 

9  34.2 

-10  58.3 

♦05o:^'> 

5412 

.1275 

♦54 

-16 

B.  A.C.5314 

6 

-0.61 

-4.5 

-25  31.4 

11  36.9 

-  8  59.7 

-0.0100 

5420 

-.1227 

♦25 

-46 

B.A.C.5:i47 

5 

0.62 

4.5 

25  5!».8 

13  45.3 

-  6  55.7 

♦0.2502 

5427 

.1176 

♦:ki 

-31 

n  Srorpii 

.^1 

04>5 

5.2 

25  17.8 

19  3«».5 

-  1   13.7 

-1.1714 

5447 

.1040 

-44 

-!MI 

n  Srorpii 

11 

o.6ei 

5.2 

26    9.5 

23  19.2 

♦  2  18.4 

-0.5943 

.5460 

.0951 

-  7 

-87 

r  Scorpii 

^ 

0.72 

5.0 

27  57,6 

lO    2    9.8 

♦  5    3.2 

♦1.1179 

5468 

.0884 

♦62 

♦26 

B.A.C.5603 

61 

-o.ra 

-51 

-28  16.6 

6  12.8 

♦  8  57.8 

♦1.1319 

5478 

-.0785 

462 

♦28 

B.A.C.5800 

61 

0.7!) 

6i> 

26  50.2 

19  11.2 

-  2  30.9 

-1.2598 

5502 

.0457 

-60 

-!HI 

43  Ophiochi 

6 

0.82 

6.5 

28    1.3 

23  10.8 

♦  1  20.3 

-0.1170 

5507 

.0:)54 

♦11 

-51 

3  Sagittarii 

5 

0.83 

7.3 

27  47.0 

11    9  51.1 

♦11  36.2 

-0.6116 

5510 

-.0078 

-16 

-!H) 

B.A.C.6063 

.61 

0.S6 

7.5 

28    2.8 

13  53.0 

-  8  28.4 

-0.:)304 

5507 

♦.0026 

-  2 

-65 

B.A.C.6072 

61 

0.86 

7.4 

28  445 

14  43.2 

-  7  39.9 

♦0.4398 

5507 

.0049 

♦39 

-19 

B.A.C.6I20 

61 

-0.87 

-7.7 

-28  22.3 

18  19.6 

-  4  11.1 

♦0.0()58 

5503 

♦.0142 

♦19 

-41 

B.A  C.6127 

5 

0.87 

7.7 

28  28.2 

18  53.9 

-  3  38.1 

40.1835 

.5502 

.0155 

♦2.-. 

-34 

B.  A.C.6190 

61 

0.88 

7.9 

28  41.5 

23     \Jii 

♦  0  20.6 

♦(K5I52 

.5496 

.0263 

♦46 

-15 

B.  A. C. 6191 

61 

0.88 

8.0 

28  19.6 

23     1.6 

♦  0  21.0 

♦0.1104 

5496 

.026:) 

♦22 

-:w 

B.A.C.6I94 

H 

0.86 

8.2 

27     5.3 

23  21.7 

♦  0  40.4 

-1  .232:j 

.5495 

.0271 

-59 

-90 

B  A.C.6220 

61 

-0.87 

-8.1 

-28  29.3 

19    1     4.6 

♦  2  29.7 

♦0.34iK> 

.5492 

♦  0314 

♦:« 

-25 
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ELEMENTS  FOB  FACILITATING 

THE  PBKDICTION 

\  OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON. 

JAirVABY. 

Star's— 

At  Conjunction  m  R.  A 

Linttiiic 
Parallda. 

Bed*DS  from 

Name. 

Mag. 
4i 

387 

A. 

7.0. 

Apnarent 
Decimation. 

Waahincton 
HeanTnne. 

Honr  Angle 

H 

y 

a/ 

¥' 

itb. 

S'A. 

I  Capricorni 

-0*60 

-d:o 

-17*"  21.4 

d    h    m 
15  15  13.1 

h    m 
-10  18.8 

-1.0120 

.5081 

+i!064 

-1^   -00 

y  Capricorni 

3i 

0.55 

8.7 

17  13.1 

16    0  35.3 

-  1  12.9 

40.8224 

.5034 

.2182 

♦73 

0 

44  Capricorni 

6 

0.56 

8.4 

14  51.6 

2  13.4 

+  0  224 

-1.3234 

.5026 

.2202 

-44 

-90 

45  Capricorni 

6 

0.55 

8.4 

15  19.0 

2  43.2 

+  0  5M 

-0.8213 

.5024 

.2207 

-  5 

-90 

d  Capricorni 

3 

0.52 

8.5 

16  41.2 

4  17.3 

+  2  22.9 

+1.0457 

.5016 

.22S^ 

+74 

♦13 

fjL  Capricorni 

5 

-0.*2 

-  8.0 

-14    7.9 

7  40.5 

+  5  40Ja 

-1.0292 

JMKM) 

+.2262 

-17 

-90 

I  Aquarii 

4 

0.50 

7.8 

14  28.1 

14  474 

-11  25.0 

+0.9793 

4969 

i2334 

♦76i   ♦  9 

e''  Aquarii 

6 

0.48 

7.3 

10  10.2 

17    6.1 

-  9  10.2 

-1.0238 

4960 

.2:156 

-15 

1    -90 

42  Aquarii 

6 

0.45 

7.4 

13  26.7 

20  27.6 

-  5  54.3 

+1.1844 

4947 

.2386 

+77 

♦84 

a  Aquarii 

4i 

0.41 

6.6 

11  18.5 

IV    4    6.4 

+  1  31.8 

+0.6680 

4921 

,  iM48 

+7rt   -10 

58  Aquarii 

6 

-0.41 

-  6.5 

-11  32.2 

4  40.6 

+  2    5.0 

+1.0600 

4920 

+JM53 

47»    ♦14 
4W    ♦Id 

64  Aquarii 

6i 

0.38 

.    6.2 

10  40.1 

8  54.0 

+  6  11.5 

+1.1426 

4908 

.2483 

A  Aquarii 

4 

0.35 

5.4 

8  14.1 

16  21.3 

-10  33.3 

+0.3255 

4890 

^2530 

♦61 

-8S 

78  Aquarii 

6 

0.35 

5.3 

7  51.5 

17  27.4 

^  9  29.1 

+0.1889 

.4888 

.2536 

+63|  -35 

81  Aquarii 

6 

0.32 

5.0 

7  43.2 

21  16.8 

-  5  45.8 

+1.0111 

4882 

.2556 

♦631   ♦lO 

82  Aquarii 

6 

-0.32 

-  4.9 

-  7  14.0 

21  55.5 

-  5    85 

+0.6402 

.4881 

+.2560 

♦81 

•12 

B.A.C.8a94 

6 

0.27 

3.4 

4  10.0 

18    5  15.8 

+  2    0.3 

-0.8431 

4872 

.2591 

0 

-90 

B.A.C.8134 

6i 

0.25 

3.7 

5  20.8 

8  30.7 

+  5    9.9 

+1.2963 

4870 

.2603 

♦4^5 

♦32 

11  Piscium- 

6d 

0.25 

2.6 

2  28.1 

13    4.5 

+  9  36.4 

-0.6697 

4869 

.2617 

♦10 

-68 

14  Piscium 

^ 

0.23 

2.3 

-  1  65.6 

15  42.4 

-11  50.0 

-0.5716 

4869 

.2623 

♦15 

-79 

21  Piscium 

6 

-0.18 

-  1.1 

+  0  23.5 

19    0  18.6 

-  3  27.9 

-0.8412 

.4876 

+.2638 

♦  1 

-90 

25  Piscium 

6 

0.17 

0.7 

+  1  24.4 

2  19.8 

-  1  29.9 

-14148 

.4879 

.2639 

-^ 

-8!f 

B.A.C.831I 

61 

0.14 

-  1.2 

-  0  34.5 

3  167 

-  0  34.5 

+0.9975 

4880 

Ja640 

♦9(1 

♦  9 

51  Pise.,  muU, 

t)4 

-0.01 

+  2.4 

+  6  16.7 

SO    0    2.4 

-  4  23.0 

-0.9716 

4938 

ii619 

-7 

-d4 

60  Piscium 

6 

+0.07 

2.8 

6    A2 

8    8.7 

+  3  29.8 

+1.3649 

.4973 

.2593 

♦<I0 

♦43 

62  Piscium 

6 

40.06 

+  3.1 

+  6  37.8 

8  36.9 

+  3  57.2 

+0i)837 

.4976 

•I-.2591 

♦90 

♦  3 

6  Piscium 

4i 

0.07 

3.2 

6  55.0 

.      8  49.5 

+  4    94 

+0.G299 

4977 

.2590 

♦^ 

-11 

101  Piscium 

6 

0J27 

7.3 

14    2.1 

91    9  14.4 

+  3  51.4 

-0.8236 

£132 

J8437 

♦  1 

-76 

104  Piscium 

6i 

0.30 

7.2 

13  39.8 

10  59.0 

+  5  32.8 

^.0080 

.5145 

.9416 

♦44 

-40 

26  Arietis 

^ 

0.58 

10.4 

19  18.7 

99  1 1  32.0 

+  5  18.7 

^.3503 

.5370 

il032 

♦26 

-^ 

B.A.C.782 

6i 

-M).6I 

+10.0 

+18  20.4 

12  54.4 

+  6  38.5 

+0.9541 

.5383 

+.2102 

+«I0 

♦^16 

u  Arietis 

5i 

0.66 

10.6 

19  29.4 

16  51.5 

+10  27.5 

+0.5716 

.5424 

.2038 

♦as 

-  5 

47  Arietis 

6 

0.77 

11.0 

20  10.6 

23  48.5 

-  6  60.1 

+liJ277 

.5497 

.1917 

♦ao 

♦40 

f  Arietis,  mtdt. 

41 

0.77 

11.2 

20  51.0 

98    0  18.2 

-  6  21.4 

+0.6240 

.5502 

.1907 

♦^8 

-  1 

64  Arietis 

6 

0.94 

12.5 

24  17.4 

10  58.3 

+  3  55.6 

-1.0051 

.5620 

.1690 

-14 

-66 

66  Arietis 

61 

+0.95 

+11.9 

+22  22.9 

12  44.1 

+  5  374 

+1.2511 

.5640 

+.1650 

♦90 

♦46 

7  Taurt,  muU, 

6 

1.01 

12.4 

24    3.2 

15  11.3 

+  7  59.1 

-0.0678 

.5666 

.1596 

♦41 

-39 

llTauri 

6 

1.05 

12.7 

24  56.0 

17  46.1 

+10  28.2 

-0.5652 

.5695 

.1535 

♦13 

-69 

e  Pleiadum 
%  Pleiadum 

41 

1.08 

12.4 

23  54.3 

19  25.7 

-11  56.1 

+0.7389 

.5713 

.1494 

♦90 

♦^10 

4 

1.08 

12.3 

23  43.7 

19  27.7 

-11  54.2 

+0.9236 

.5713 

.1494 

♦90 

♦ai 

m  Pleiadum 

7 

+1.08 

+12.6 

+24  27.3 

19  33.8 

-11  48.3 

+0.1963 

-5714 

+.1491 

+56 

-18 

e  Pleiadum 

5 

1.07 

12.4 

24    5.0 

19  35.3 

^11  46.9 

+0.57J)8 

.5714 

.1491 

+a5 

^  9 

c  Pleiadum 

6 

1.08 

12.4 

23  59.1 

19  50.4 

-11  32.3 

+0.7175 

.5718 

.1484 

+90 

♦^  U 

d  Pleiadum 

5 

1.08 

12.2 

23  34.0 

20    3.1 

-11  20.1 

+1.1763 

.5720 

.147?) 

+90 

♦41 

ri  Tauri 

3 

1.09 

12.3 

23  43.6 

20  31.0 

-10  53.3 

+1.0812 

.5725 

.1467 

+90 

^^33 

/  Pleiadum 

4 

+1.10 

+12.2 

+23  40.8 

21  11.7 

-10  14.2 

+1 .2283 

.5739 

+.1452 

+90 

♦46 

A  Pleiadum 

51 

l.lO 

12.3 

23  45.8 

21  V22 

-10  13.7 

+1.1437 

.5739 

.1459 

+90) 

*f38 

B.A.C.  1192 

61 

1.11 

12.b 

25  12.5 

21  37.8 

-  9  49.0 

-0.2715 

.6737 

.1440 

+m 

-41 

/» Tauri 

6 

1.26 

12.^ 

26    9.8 

94    5  45.1 

-  2    11 

-0.1589 

.5822 

.1225 

+M 

-33 

^  Tauri,  m«i<. 

51 

1.33 

12.9 

27    3.6 

0  25.9 

+  1  31.1 

-06353 

.5859 

..1198 

+  9 

-^59 

X^  Tauri 

51 

1.34 

12.4 

25  20.4 

10  19.5 

+  2  22.5 

+li204S 

.5866'    .1096| 

+90 

♦48 

r«  Tauri 
B.A.C.  1444 

»1 

+1.34 

+12.4 

+25  20.7 

10  19.7 

+  2  22.7 

+1.2009 

J5fm 

+.1095 

+99 

♦47 

6 

1.47 

13.0 

28  22.7 

17  24.1 

+  9    9.7 

^1.1636 

.5934 

.0887 

-39 

B.A.C.  1648 

61 

1.73 

11.7 

27  50.0 

98    8    5.1 

-  0  46.4 

+0.3425 

.6031 

.0490 

+66 

O 

B.A.C.  164y 

61 

1.75 

12.0 

29  26.7 

8    7.8 

-  0  44.0 

-1.2656 

.6048]    .04061 

-58 

-«l 

/?  Tauri 

2 

1.77 

11.5 

28  30.3 

9  59.7 

+  1     3.1 

-0.2559 

.6059 

.0345 

+30!  -;ij 

B.A.C.  1709 

61 

+1.79 

+11.6 

+29    5.4 

11   12.4 

+  2  12.6 

-0.8002 

.6064 

+.03031 

-«l 

-61 
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1       ELEMENTS  FOB  FACILITATINQ 

THE  PBEDICTION  OF  0CCULTATION8  OF 

PLANETS  AND  STABS  BT  TUK  MOON. 

1 

,A.CA.T.                                                                               i| 

8tak*b- 

1 

At  CoNJUNcnov  or  B.  A 

ParjOlela.  . 

1 

Bed'nafroitt 

Kane. 

1 

^Ug. 

187 

Am 

a 

7.9* 

Apparent 
DMUnatloii. 

Vaaftfagion 
MeaaTiiBe. 

HoorAn^ 

Y 

2/ 

y" 

TTu. 

8*B. 

, 

if 

427  3^.0 

d    h    m 

h     m 

o 

B.A.C.1746 

6i 

41.60 

410.8 

M  13  29.9 

4  4  24.2 

40.7607 

.6077 

4.0223 

490 

424 

B.A.C.1772 

6 

1.86 

ll.l 

29    8.8 

14  40J& 

4  5  32.0 

-0.7709 

.6083 

.0182 

-  1 

-61 

ia6  Taiiri 

5 

1.90 

10.1 

27  35.0 

19  44.6 

4lO  22.5 

40.8290 

.6104 

4.0002 

490 

430 

1S.A.C.I882 

61 

1.94 

10.2 

28  55.4 

20  52.2 

4ll  27.1 

4).5028 

.6109 

-.0037 

4l6 

-43 

<  Aurigs 

4i 

2.04 

9.4 

29  32.6 

96    3  33.8 

-  6    9.0 

-li2I96 

.6126 

.0276 

-41 

-^1 

B.A.C.2097 

61 

42.10 

4  8.4 

428  17.6 

8  54.8 

-  1     2.1 

-0.1817 

.6132 

-.0470 

434 

-27 

49  Aurig« 

H 

2.12 

8.1 

28    7.1 

10  38.1 

4  0  36.6 

-0.0$)94 

.6132 

.0532 

439 

-24 

53  Aurig« 

6 

2.14 

8.0 

29    5.4 

n  44.7 

4  1  40.3 

-1.1133 

.6132 

.0570 

-27 

-61 

54  Aari|^ 
28  Geminor. 

6 

2.15 

7.9 

28  22.3 

12  10.5 

4  2    4.9 

-0.430t^ 

.6131 

.0584 

420 

^8 

6 

2.17 

7.6 

29    5.7 

14    0.7 

4  3  50.2 

-1.2560 

.6130 

.0648 

-48 

--61 

39  Gemioor. 

6i 

♦2.17 

4  6.4 

426  14.6 

19    4.6 

4  8  40.7 

41.1758 

.6122 

-0.828 

447 

47  Geminor. 

6 

2J21 

6.7 

27    3.5 

23  33.3 

-11    2.4 

-0.033Q 

.6110 

.0984 

-24 

53  Geminor. 

C 

2.27 

5.6 

28    6.7 

%7    1  10.3 

-  9  29.7 

-1.2283 

.6104 

.1038 

-62 

A  Geminoram 

51 

2.23 

4.8 

25  17.2 

3  56.3 

-  6  50.9 

4IJ2406 

.6094 

.1134 

490 

4^2 

V  Gemioorum 

41 

2.30 

4.2 

27  10.1 

8  24.1 

-  2  34.8 

-1.1410 

.6073 

.1278 

-28 

-63 

e  GemiDorum 

6 

42.30 

4  3.4 

426    4.6 

11  24.3 

4  0  17.6 

-0.4703 

.6057 

-.1375 

4l8 

-61 

«  Gemi.ywudl, 

31 

2.29 

3.3 

24  41.5 

11  33.2 

4  0  26.1 

40.8630 

.6055 

.1381 

490 

490 

w*  Cancri 

6 

2.32 

2i2 

25  43.7 

17  35.3 

4  6  12.8 

-1.0402 

.6020 

.1566 

-18 

-«5 

J*  Cancri 

61 

2.32 

2.2 

25  25.6 

17  53.5 

4  6  30.2 

-0.7923 

.6018 

.1575 

0 

-65 

A  Cancri 

6 

2.32 

4  0.8 

24  24.5 

9§    0  55.7 

-10  45.3 

-0.9781 

.5968 

.1780 

-12 

-66 

y  Cancri 

41 

♦2.28 

-1.0 

421  54.6 

9  38.6 

-  2  23.9 

-0.1917 

.5897 

-.2010 

434 

-42 

t^  Cancri 

-   61 

2.21 

2.9 

18  32.8 

20  55.6 

4  8  26.0 

40.6759 

.5797 

i2267 

490 

-  1 

H3  Cancri 

6 

2.20 

3.4 

18  13.5 

23  45.2 

4l  1     9.0 

40.3427 

.5772 

i2323 

465 

-19 

8  Leon  is 

61 

2.16 

4.7 

16  59.4 

99    7    6.7 

-  5  46.4 

-0.209^ 

.5706 

JM56 

433 

-48 

UlLASVB 

14  30.9 

12  27.0 

-  0  37.9 

40.8774 

.5704 

.2549 

490 

♦  7 

a  Leonis 

U 

42.04 

-6.2 

4l2  33.9 

20  19.6 

4  6  57.1 

40.7442 

.5593 

-.2651 

490 

-  2 

34  Leobia 

6 

2.05 

6.6 

13  57.5 

21  41.9 

4  8  16.5 

-0.9879 

.5582 

ii668 

-9 

-76 

45  Leonis 

6 

1.96 

7.2 

10  23.2 

80   4  40.8 

-  8  50.6 

40.6366 

.5526 

iS741 

486 

-  9 

p  I^onii 

4 

1.96 

7.4 

9  56.2 

6  57.3 

-  6  47.9 

404543 

.5508 

.2761 

471 

-19 

49  Leon.|  muU. 

6 

lSf3 

7.4 

9  16.9 

7  56.8 

-  5  50.5 

40.8255 

.5501 

JW71 

490 

4  I 

e  Leonis 

5 

41  i» 

-8.4 

4  6  45.6^ 

19  29.5 

4  5  18.3 

40.0796 

.5421 

-i2843 

449 

-39 

r  Leonia 

5 

1.71 

9.2 

3  31.8 

81    8    1.4 

-  6  34.9 

-0.2992 

.5349 

J8878 

430 

•61 

89  Leoni* 

6 

4Ij69 

-  9.6 

4  3  44.4 

11     2.5 

-  3  39.8 

-1.3788 

.&SM 

-.2879 

-41 

-86 

F 

EBB17A8 

IT. 

B.A.C.4200 

6 

4140 

-a7 

-  3  56.2 

1  12  30.4 

-  3     1.1 

-0.9661 

.5250 

-iJ797 

-6 

-90 

B.  AC.  4225 

61 

1.38 

9.8 

4  22.6 

14  19.7 

-  1   15.2 

-0.9899 

.5247 

int79 

-  9 

-90 

/Virginia 

6 

1.36 

9.7 

5    9.3 

16  48.8 

4  1     0.1 

-0.8857 

.5243 

5772 

-  3 

-00 

X  Virginia 

5 

1.33 

9.1 

7  19.2 

17  59.9 

4  2  18.0 

40.9956 

.5242 

JI764 

483 

49 

B.  A.C.4259 

6 

41.33 

-9.11  -  7  21.5 

18    3.7 

4  2  21.6 

41.0165 

.5242 

-.2763 

483 

♦10 

2H  Virginia 

6 

i.:w 

9.3.      6  49.6 

19  18.2 

4  3  33.8 

40.1319 

.5241 

.2754 

450 

-38 

^  Virginia 

5 

ASdb 

9.1 

8  52.4 

9    1   17.3 

4  9  21.5 

40.5939 

.5236 

.2704 

478 

-15 

g  Virginia 

6 

1.18 

9.1 

10    51 

7  4i).8 

-  8  18.5 

40.0922 

.5234 

.2642 

447 

-40 

50  Virginia 

6 

1.18 

9.4 

9  40.6 

8  44.1 

-  7  25.8 

-0.5683 

.5234 

.2633 

4l3 

-80 

58  Virginia 

6 

4l.t4 

9.4 

9  54.1 

12  27.6 

-  3  49.4 

-1.3110 

Jj236 

-.2594 

-38 

-90 

i  Virginia 

5 

1.10 

9.0 

12    4J2 

16  55.2 

4  0  29.7 

-0.2140 

.5239 

.2541 

439 

-56 

B.A.C.4531 

6 

1.06 

9.0 

12  :)5.2 

20  44.8 

4  4  12.0 

-0.6451 

.5243 

ii495 

4  8 

-^1 

^•n  Virginia 

6 

1.00 

8.3 

15  33.8 

8    1  25.9 

4  8  44.2 

41.3050 

.5250 

i2433 

475 

4361 

<y  Virginia 
B.A.C.4r22 

6 

0.99 

8.4     15    9.2 

1  57.7 

4  9  15.0 

40.7494 

.5251 

.2427 

474 

-  5 

6 

0.84      8Jii'     17  37.7 

16    9.6 

-  1     0.4 

40.0500 

.5280 

i2215 

431^ 

-42 

B.  AC.  4739 

6 

40.83'-  8.0   -18     8.8 

17  40.7 

4  0  27.8 

40.2631 

5284 

-.2190 

450'   -30 

B.  AC.  4923 

6 

0.64      7.8     20  51.6 

4  1 1  45.8 

-  6    2  7 

-0.5:U9 

.5338 

.1865 

4  6    -79 

B  A.C.49b4 

6 

0.59 

7.1:    23  30.9 

17  30.8 

-  0  29.2 

41.2627 

.5336 

.1748 

467    438 

B.A.C.5023 

6 

0.57 

7.7     21  56.7 

20  3-2.6 

4  2  266 

-0.9397 

.5365 

.1687 

-19    -90 

42  Librn 

51 

046 

7.5     23  2o.l 

8    7  24.9 

-1 1     3.0 

-1.0742 

.5400 

•1456 

-32    -SIO 

B.A.C.5197 

6  l-»0.43 

-  7.4   -24  19.7 

9  54.9 

-  8  38.1 

-0.4499 

.5408 

-.1401 

4  51   -74 

27 
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ELKMENT8  FOB  FACILITATINO 

THE  PREDICTION 

f  OF  0CCULTATI0N8  OF          1 

PLANETS  AND  STARS  BY  THB  MOON. 

1 

FBBBUABY.                                                                                  J 

STAR'ft— 

At  CoNJimcnoK  in  R.  A. 

FanOlelB, 

Red'ns  ftrom 

1 

Name. 

Mag. 
5 

187 

Aa 

7.0. 

Apparent 
Declination. 

Waahingtou 
Meau  Time. 

Hoar  Angle 

H 

Y 

a/ 

y' 

Sit. 
44g 

o 

-»4 

6  Scorpii 

40*41 

-  7.0 

-25  22.7 

il    h    m 
5  12  12« 

h    m 
-  6  25iJ 

40.3679 

.5415 

*.I353 

A*  Scorp.,m«Z<. 

5 

0.40 

7.1 

24  57.6 

13  24.4 

-  5  15.8 

-0J2437 

.5418 

.1324 

4l5 

-60 

B.A.C.5*i53 

6 

0.40 

7.5 

24  10.0 

13  33.1 

-  5    7.4 

-1.1210 

.5419 

.1319 

-:i&  >90' 

B.A.C.5ii55 

6 

0.40 

7.1 

25    2.7 

13  40.3 

-  5    0.4 

-0.1867 

.5419 

.1317 

4ir  -56 

3  Scorpii 

6 

0.40 

7.2 

24  52.9 

13  52.7 

-  4  48.4 

-0.3914 

.5420 

.1312 

4  7|    -«> 

4  Scorpii 
B.  A.  C.  5286 

6 

+0.39 

-  6.9 

-25  54.3 

14  14.2 

-  4  27.7 

40.6699 

.5421 

-.1303 

4641-6 

6i 

0.37 

7.6 

24  29.1 

15  39.1 

-  3    5.7 

-1.0493 

.5425 

.1271 

-3S 

-90 

ir  Scorpii 
B.  A.  d  5314 

3 

0.37 

7.1 

25  45.6 

15  44.6 

-  3    0.4 

40.3196 

.5426 

.1269 

443 

-87 

6 

0.36 

7.2 

25  31.4 

17  46.2 

-  1    2.9 

-0.1885 

.5431 

.1222 

4-16 

-56 

B.  A.  C.  5347 

ft 

0.33 

7.0 

25  59.9 

19  53.4 

4-  0  59.9 

40.0720 

.5437 

.1178 

429 

-40 

a  Scorpii 

li 

+0.26 

-  7.3 

-26    9.6 

•    5  22.9 

4-10    9.6 

-0.7580 

.5460 

^.0943 

-16 

^90  1 

r  Scorpii 
B.  A.  0.5603 

31 

0.22 

6M 

27  57.6 

8  12.6 

-11     6.5 

40.9491 

.5466 

.0874 

460 

4-18  < 

61 

0.19 

6.8 

28  16.8 

12  14.3 

-  7  13.3 

40.9683 

.5473 

.0772 

462 

♦14 ; 

43  Ophiuchi 

6 

40.05 

7.3 

28    1.3 

7    5    9.7 

4>  9    6.6 

-02572 

.5491 

.0341 

4-4    -60 

3  Sagittarii 

5 

-0.02 

7.5 

27  47.0 

15  49.9 

-  4  35.7 

-0.7384 

.5489 

-.0065 

-S3j   -90 

B.A.C.6063 

61 

-0.05 

-7.5 

-28    2.8 

19  52.1 

-  0  ilJ6 

-0.4535 

.5485 

^0039 

-a  -75 

4M    -Wl 

B.A.C.6072 

61 

om 

7J2 

28  44.5 

20  42.4 

4  0    6.7 

40.3171 

.5484 

.0059 

B.A.C.6120 

61 

0.08 

7.5 

28  22.3 

8    0  19.1 

4  3  35.8 

-0.0519 

.5480 

.0155 

4l3{   -48) 

4-19     -^1 

439   -« 

B.A.C.6127 

5 

0.08 

7.3 

28  28.2 

0  53.5 

4  4    9.0 

40.0663 

.5479 

.0168 

B.A.C.6190 

61 

0.12 

7.4 

28  41.5 

5    lA 

4  8    8.3 

40.4028 

.5472 

.0276 

B.A.C.6191 

61 

-0.11 

-7.6 

-28  19.6 

5     1.7 

4  8    8.6 

-0.0015 

.5472 

4.0276 

♦ly   -45 

B.A.C.6220 

61 

0.13 

7.5 

28  29.3 

7    5.0 

4l0    7.6 

40i2401 

.5468 

..0326 

4^ 

-31 

^  Sagittarii 

31 

0.18 

7.9 

27    7.1 

17  43.4 

-  3  36.0 

-0.7899 

.5440 

.0593 

-ffi 

-90 

cr  Sagittarii 

21 

0.20 

8.1 

26  27.0 

22    5.4 

4  0  37.0 

-liM97 

.5427 

.0698 

-56 

463 

-SO 

r  Sagittarii 

31 

0J23 

7.8 

27  51.0 

•    3  22.4 

4  5  43i2 

40.7068 

.5406 

.0825 

-  4 

B.A.C.6562 

61 

-0.23 

-  8.3 

-26    6.9 

6  17.7 

4-8  32.7 

-0.9685 

J>397 

4..0e93 

-29 

-90 

B.A.C.6666 

6 

036 

7.9 

27  14.3 

13  57i2 

-  8    3J2 

41.0320 

sm 

.1069 

463 

♦lb 

h^  Sagittarii 

6 

0.29 

8.3 

24  59.3 

16  53.3 

-  5  13.0 

-1.1455 

.5352 

.1134 

-41 

-90 

h*  Sagittarii 

41 

Oi28 

8.3 

25    9.3 

17  11.8 

-  4  55.0 

-0.9253 

.5351 

.1140 

-24 

-90 

B.  A.  C.  7049 

6 

0.33 

8.4 

22  48.0 

lO  18  35.1 

-  4  20.6 

40.0201 

.5224 

.1651 

432 

-43 

B.A.C.8094 

6 

-0.35 

-4.3 

-  4  10.0 

14  11    dM 

4  9  41.1 

-0.7594 

.48!)5 

4-.2614 

♦  r* 

-90 

B.A.C.Bi34 

61 

0.32 

4.2 

5  20.8 

14  23.2 

-11  10.2 

41.3839 

.4893 

.2625 

485 

448 

11  Piflciaro 

61 

0.33 

3.5 

2  28.1 

18  55.7 

-  6  45.0 

-0.5788 

.4891 

.2638 

4l& 

-fc» 

14  Piscium 

61 

0.33 

3.2 

-  1  55.6 

21  33.1 

-  4  11.9 

-0.4761 

.4891 

id645 

420 

-73 

21  Piscium 

6 

0.32 

2.2 

4  0  23.5 

15    6    7.3 

4  4    8.4 

-0.7410 

.4895 

J2657 

♦  6 

-84 

25  PiBcium 

61 

-0.31 

-2.0 

4  I  24.4 

8    8.3 

4  6    6.1 

-1.3140 

.4897 

4J2658 

-33 

-» 

B.A.C.8311 

61 

Oi29 

-2.2 

-  0  34.6 

9    5.0 

4  7    1.2 

41.1023 

.4898 

J2658 

420 

♦15 

51  Pise,  muU, 

61 

0.24 

4  0.7 

4  6  16.7 

16    5  49.8 

4  3  11.9 

-0i»76 

.4946 

.2630 

0 

-64 

62  Pisciam 

6 

0.18 

1.3 

6  37.8 

14  25.6 

411  33.2 

41.0086 

.4977 

.2599 

^QO 

4-11 

6  Piscium 

41 

0.19 

1.4 

6  55.0 

14  38.3 

4ll  44.6 

40.7539 

.4978 

iS598 

49«    -OS 

101  Piscium 

6 

-0.05 

4  5J2 

4l4    2.0 

IV  15  13.6 

4ll  38.0 

-0.7037 

.5111 

4.2428 

4-  a  -76' 

104  Piscium 

61 

-0.02 

5.3 

13  39.8 

16  59.3 

-10  39J> 

40.1191 

.5123 

JMll 

461     -31 

B.  A.  C.  632 

6 

40.06 

7.3 

17  39.9 

1§    5    5.7 

4  1    4.6 

-1.3038 

.5212 

.2279 

-38    -73 

26  Arietis 

61 

0.20 

8.7 

19  18.7 

17  55.8 

-10  2J).9 

-0i2290 

.5319 

.2102 

438 

-^7 

B.A.C.782 

61 

Oi23 

8.5 

18  20.4 

19  19.9 

-  9    8.6 

4-1.0904 

.5331 

inao 

490 

4S5 

fi  Arietis 

&1 

40.28 

4  9.1 

4l9  29.3 

23  22.1 

-  5  14.5 

40.7024 

.5367 

•h9016 

490 

4-  a 

e  Arietis,  mmU 

41 

0.37 

9.8 

20  51.0 

19    6  59.3 

4  2    7.2 

40.7540 

.5437 

.1882 

^90 

♦  6 

64  Arietis 

6 

0.53 

11.4 

24  17.4 

17  56.5 

-11  18.7 

-0.9026 

.5541 

.1664 

-  7 

-66 

7  Tauri,mM/<. 

6 

0.59 

11.5 

24    3.2 

22  16.9 

-  7    7.6 

40.0466 

.5583 

.1569 

447 

-86 

11  Tauri 

6 

0.63 

11.9 

24  56.0 

%0   0  56.3 

-  4  34.0 

-0.4601 

.5609 

.1507 

♦19 

.-S3 

g  Pleiadum 

41 

0.66 

11.5 

23  54.3 

2  39.0 

-  2  55.1 

40.8638 

.5624 

.1467 

490 

♦Id 

b  Pleiadum 

4 

40.66 

411.4 

423  43.7 

2  41.0 

-  2  535 

41.0510 

.5624 

4.1467 

490 

♦30 

m  Pleiadum 

7 

0.67 

11.7 

24  27.3 

2  47.3 

-  2  47.1 

40.3125 

.5625 

.1465 

-18 

e  Pleiadum 

5 

0.66 

11.6 

24    5.0 

2  48.9 

-  2  45.6 

40.7019 

.5626 

.1463 

♦  8 

e  Pleiadum 

5 

0.67 

11.5 

23  59.1 

3    4.5 

-  2  30.6 

40.8416 

.5628 

.1458 

♦16 

d  Pleiadum 

5 

0.68 

11.4 

23  34.0 

3  17.6 

-  2  17.9 

41.3060 

.5630 

.1453 

♦59 

17  Tauri 

3 

40.68 

411.5 

423  43.6 

3  46.4 

-  1  50.2 

41^2109 

.5634 

4.1441 

^  ^4 
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ELEMENTS  FOB  FAOn.lTATING 

THE  PBEDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON. 

FBBRVABT.                                                                                 | 

8rAB*s— 

At  Conjunction  in  B.  A. 

Limiting 
PanUleb. 

Bed'osfhMD 

HaiM. 

^Ug. 

187 

Am 

7.«. 

A6 

Apparent 

OMlkastloa. 

WsshfaigtoD 

Hour  Angle 

H 

Y 

a/ 

y 

N*n. 

49$ 

8'n. 
45^ 

h  Pleiadam 

H 

♦0*69 

It 
4ll^ 

49^45.8 

d    b    m 
90   4  98.8 

h    m 
-  1     9.4 

41.9741 

.5640 

4.1495 

B.A.C.1199 

6i 

0.70 

19.0 

95  19.5 

4  55.3 

-  0  43.9 

-0.1638 

.5645 

.1419 

435 

-36 

7»Taari 

6 

0.86 

19.4 

96    9.8 

13  18.5 

4  7  90  9 

-0.0540 

.5790 

.1901 

449 

-98 

A  Taurt,  mail. 
B.  A.  C.  1444 

5i 

0.93 

19.8 

97    3.6 

17    6.8 

4lO  59.7 

-0.5411 

.5754 

.1096 

414 

-54 

6 

1.06 

13.0 

98  99.7 

91    1  91.9 

-  5    4.7 

-1.0837 

JW99 

.0863 

-93 

-69 

B.A.C.1648 

61 

-1.1.38 

411.9 

497  50.0 

16  35.7 

4  9  39.0 

40.4390 

.5996 

4.0395 

474 

4  4 

B.A.C.  1649 

6i 

1.40 

19.5 

99  96.7 

16  38.4 

4  9nM.6 

-1.1976 

.5997 

.0399 

-38 

-61 

fi  Tauri 

9 

1.43 

19.1 

98  30.3 

18  34.6 

4ll  96.0 

-0.1716 

.5936 

.0331 

435 

-96 

B.A.C.  1709 

6i 

1.45 

19.9 

99    5.4 

19  50.0 

-11  91.7 

-0.7964 

.5943 

.0989 

49 

-61 

B.A.C.  1746 

4 

1.47 

11.5 

97  35.0 

99  19.8 

-  9    4.9 

40^19 

.5955 

.0910 

490 

430 

B.A.C.  177« 

6 

4-1  J>9 

411.9 

499    8.7 

93  96.4 

-  7  54.4 

-0.6985 

.5960 

4.0170 

4  4 

-59 

136Taori 

5 

1.60 

11.0 

97  a^.o 

99    4  41.8 

-  9  59.9 

40.9953 

.5981 

4.0003 

490 

435 

B.A.C.liMS 

61 

1.64 

11.4 

98  55.4 

5  51.9 

-  1  45.1 

-0.4319 

Ji985 

-.0043 

490 

-39 

'  c  Aorin 
B.A.C.aM)07 

4i 

1.79 

10.6 

99  39.6 

19  48.8 

4  4  54.9 

-1.1655 

.600:) 

.0978 

-33 

-61 

61 

1.87 

9.5 

98  17.4 

18  91.7 

4lO  13.0 

-0.1196 

.6010 

.0469 

438 

-94 

49  Aurigs 

51 

•fl.90 

4  9.3 

498    7.1 

90    8.8 

4ll  55.4 

-0.0970 

.6011 

-.0530 

443 

-90 

53  Auriga 

6 

1.94 

9.3 

99    5.4 

91  17.8 

-10  58.5 

-1.0697 

.6'Jl  1 

.0567 

-99 

-61 

54  Auri^ 

6 

1.93 

9.9 

98  99.3 

91  44.6 

-10  39.8 

-0.3697 

.6011 

.0584 

494 

-39 

28  Ge minor. 

6 

I.9H     9.1 

99    5.7 

93  38.7 

-  8  43.6 

-1510$) 

.6311 

.0647 

-38 

-61 

39  Ge  minor. 

61 

9.00 

7.5 

96  14.6 

98    4  53.5 

-  3  49.9 

41.9581 

.6006 

.0890 

490 

467 

47  Gaminor. 

6 

49.09 

4  6.9 

497    3.5 

9  31.5 

4  0  44.0 

40.0957 

.5998 

-.0975 

446 

-91 

53  Ge  minor. 

6 

9.14 

7.0 

98    6.7 

11  11.8 

4  9  90.1 

-1.1893 

.5993 

.1096 

-34 

-69; 

59  Ge  minor. 

61 

9.18 

6.3 

97  59.5 

14  93.9 

4  5  94.1 

-1 .9979 

.5985 

.1130 

-60 

-69 

V  Geminorura 

41 

9.99 

5.4 

97  10.1 

18  39.7 

4  9  99.1 

-1.1064 

.5970 

.1967 

-94 

-63 

e  Geminorura 

6 

9.94 

4.7 

96    4.6 

91  45.5 

-11  39.8 

-0.4981 

.5957 

.1363 

491 

-49 

c  Gem.,  mmU. 

31 

49.91 

4  4.3 

494  41.5 

91  54.6 

-11  94.1 

40.9911 

.5957 

-.1367 

490 

493 

u*  Cancri 

6 

9.30 

3.5 

95  43.8 

94    4    7.4 

-5  96.7 

-1.0104 

.5996 

.1555 

-15 

-«5 

w*  Caneri 

61 

9.30 

3J2 

95  9:>.6 

4  96.1 

-  5    8.8 

-0.7591 

.5995 

.1563 

49 

-65 

X  Caneri 

6 

9.35 

4  1.7 

94  94.5 

11  39.6 

4  1  47.0 

-0.9594 

.5884 

.1764 

4  1 

-66 

y  Caneri 

41 

9.38 

-0.5 

91  54.6 

90  34.8 

4l0  90.7 

-0.1650 

.5898 

.1995 

436 

-41 

80  Caneri 

61 

49.37 

-9.9 

4l8  39.8 

95    8    4.8 

-9  36.3 

40.6979 

.5749 

-.9995 

490 

0 

83  Cancri 

6 

9.37 

3.5 

18  13.5 

10  56.6 

4  0    8.8 

40.3607 

.5798 

.9315 

466 

-18 

8  Leonit 

61 

9.38 

4.9 

16  59.4 

18  93.7 

4  7  19.1 

-0.9018 

.5675 

.9459 

434 

-48 

(jRAHUt 

14  54.9 

91  50.5 

4lO  38.1 

40.9997 

.5695 

.9518 

490 

4l5 

a  Leonit 

U 

9.33 

7.5 

19  33.9 

96    7  49.3 

-  3  51.8 

40.7493 

.5584 

.9655 

490 

-  9 

34  Leonis 

6 

49.36 

-  7.6 

4l3  67.5 

9    4.8 

-  3  39.3 

-0.9945 

.5574 

-iib73 

-  9 

-76 

45  Leonis 

6 

9.31 

8.9 

10  93.1 

16    4.3 

4  4  193 

40.6956 

.5599 

^^^59 

485 

-10 

p  Leonii 

4 

9.30 

9.1 

9  56.9 

18  90.6 

4  6  93.8 

40.4413 

.5516 

J9774 

470 

-90 

49Leoni8,mMi(. 

6 

9J28 

9.4 

9  16.9 

19  90.0 

4  7  91  9 

40.8113 

.5510 

.9783 

490 

01 

c  Leonie 

5 

9.94 

10.8 

6  45.5 

97    6  48.9 

-  5  33.8 

40.0555 

.5448 

J2865 

447 

-40 

r  Leonis 

5 

49.18 

-19.1 

4  3  31.8 

19  19.4 

4  6  94.5 

-0.3300 

.5394 

-iRK>9 

498 

-63 

89  Leonif 

6 

9.17 

19.5 

4  3  44.4 

99  10.7 

4  9  16.7 

-1 .4044 

J>383 

i2913 

-45 

-86 

B.  A.  C.  4900 

6 

49.01  -13.9 

-  3  56.3 

98  93    7.4 

4  9  94.1 

-0.9640 

.53781    J2849I 

-16l 

-90 

MABCM 

• 

B.A.C.42Sfi 

61 

49.00 

-13.9 

-4  99.6 

1    0  53.9 

4ll     7i2 

-1.0959 

.5374 

-.9833 

-11 

-90 

/  Virginia 

6 

1.96 

14.0 

5    9.6 

3  19.1 

-10  39.4 

-0.9941 

.5394 

.9817 

-  5 

-90 

X  Virginis 

5 

1.97 

13.6 

7  19.3 

4  98.3 

-  9  95.4 

40.9396 

j5399 

.9808 

483 

45 

B.A.C.  4959 

6 

1.97 

13.6 

7  91.6 

4  39.1 

-  9  91.8 

40.9598 

.5399 

J2807 

483 

46 

*28  Virginit 

6 

1.97 

13.8 

6  49.6 

5  44.7 

-  8  11.5 

40.0769 

.5399 

.9798 

447 

-41  ; 

<•  Virginis 

5 

4190 

-13.8 

-  8  59.3 

11  33.8 

-  9  33.9 

40.5395 

.5390 

-.9751 

474 

-17 

J?  Virginit 

6 

1.87 

13.8 

10    5.9 

17  55.0 

4  3  34.9 

40.0348 

.5399 

.9689 

444 

-43 

•'>^  Virginis 

6 

1.87 

14.0 

9  40.6 

18  47.7 

4  4  95.8 

-0.6176 

/>393 

.9681 

4ll 

-^1 

r>H  Virginis 
1  Virginis 

6 

1.85 

14.1 

9  54iS 

99  94.6 

4  7  55.7 

-1.3515 

.5395 

.9641 

-43 

-90 1 

5 

1.89 

13.8 

19    4.9 

9    9  44.0 

-11  53.5 

-0iX$91 

.5330 

.9589 

497 

-59. 

B.A.C.  4331 

6 

41.80  -13.9 

-19  35.9 

6  96.6 

-  8  18.9 

-0.6996 

.5335 

-.9540 

4  5l  -90  1 

480  18TT. 
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IXEMENTS  FOB  FACILITATINO 

THE  PBEDICTI015 

f  OF  0CCULTATI0N8  OP 

PLANETS  AND  STABS  BT  lUE  MOON. 

MABCH 

• 

&rAu'»— 

^ 

iT  Conjunction  in  IL  A. 

Liiuiiine 
ParalleU. 

Red'ua  fh>in 

Name. 

Mag. 

64 

187 

7.«. 

Apparent 
DcclinatloD. 

Waaliiuffton 
Mean  TTmo. 

Hour  Angle 

H 

Y 

2/ 

y" 

N'n. 
45S 

-35 

104  Piaciom 

-0*24 

it 
4  3.8 

+13  39.8 

ft     h    m 
16  82  37.5 

b     m 
-  3  13.9 

40.0972 

.5161 

4.2426 

B.A.C.632 

6 

0.t!) 

5.6 

17  39.9 

iV  10  38.0 

4  8  24.3 

-1.3262 

.5244 

J3290 

-41 

-73 

2b  Arietia 

6 

0.11 

6.0 

19  18.6 

23  83.9 

-  3  14.5 

-0.2558 

.5343 

.2110 

431 

-10 ; 

B.  A.C.782 

iik 

0.08 

6.8 

18  20.3 

18    0  47.7 

-  1  53.4 

41.0G41 

.5354 

J2088 

490 

423 

fi  Arietta 

5(1 

-0.06 

7.3 

19  29.3 

4  49.1 

4  1  59.9 

40.6753 

.5387 

.2020 

4lH) 

4   I 

47  Arietia 

6 

40.01 

4  8.0 

420 1 0.6 

11  55.3 

+  8  51.6 

41.3384 

.5445 

4.1802 

490 

458 

r  Arietia,  amiC. 

41 

0.01 

8.2 

20  51.0 

12  25.8 

4  9  21.1 

40.7259 

.5450 

.1883 

490 

4  5 

64  Arietia 

6 

0.12 

9.7 

24  17.4 

83  84.2 

"  4    3.6 

-0.0373 

.5.542 

.1663 

-  0 

-66 

7  Tauri,  mmli. 

6 

0.18 

D.8 

24    3J3 

19    3  45.7 

4  0    8.5 

40.0142 

.5578 

.1565 

445 

-28 

1 1  Tauri 

6 

0.22 

10.4 

24  56.0 

6  86.0 

4  2  43.0 

-0.4954 

.5601 

.1502 

4l7 

-55  1 
t 

g  Pleiadum 
i  Pleiadum 

51 

40.25 

410.2 

423  54.2 

8    0.5 

4  4  22.7 

40.8348 

.56U> 

4.1462 

400 

4l6 

4 

0.25 

10.2 

23  43.7 

8  11.5 

4  4  24.6 

41.0233 

.5615 

.1461 

490 

428; 

m  Pleiadum 

7 

0.24 

10.4 

24  27.2 

8  17.7 

4  4  30.6 

40i26.34 

.5615 

.1460 

460 

-14 

e  Pleiadum 

5 

0.26 

10.3 

24    5.0 

8  10.4 

4  4  32J2 

40.6722 

.5616 

.1457 

490 

4  7 

c  Pleiadum 

5 

0.26 

10.3 

23  59.1 

8  35.1 

4  4  47.4 

40iJl26 

.5618 

.1453 

490 

4l5 

d  Pleiadum 

5 

40.26 

410.1 

23  34.0 

8  48.3 

4  5    0.1 

4l.280f) 

.5620 

4.1448 

490 

453 

9  Tauri 

3 

0.27 

10.1 

83  43.6 

9  17.3 

4  5  28.0 

4i.i8;)3 

.5624 

.1436 

490 

441 

k  Pleiadum 

51 

0.28 

10.3 

23  45.7 

10    0.0 

•1-6    9.1 

41.2474 

ii629 

.1420 

490 

449 

B.A.C.  1192 

6 

0.27 

10.7 

25  12.5 

10  26.7 

4  6  34.9 

-0.1985 

.5632 

.1407 

'433 

-37 

p  Tauri 

6 

0.40 

11.2 

26    9.7 

18  54.7 

-9  16J2 

-0.0896 

.5698 

.1195 

439 

-30 

^  Tauri,  mti/<. 

51 

40.46 

411.6 

427    3.5 

88  45.7 

-  5  34.0 

-0.5809 

.5727 

4.1091 

4l2 

-56 

B.  AC.  1444 

6 

0.61 

12.2 

28  22.7 

90  7    7.8 

4  2  28.7 

-1.1298 

.5784 

.0856 

-28 

-62 

B.A.C.I648 

61 

0.80 

11.6 

27  50.0 

82  38.9 

-6  37.4 

-0.4055 

.5866 

.0380 

471 

4  3 

B.A.C.1649 

61 

0.9G 

18.2 

89  26.7 

88  41.7 

-6  34.7 

-li«500 

.5866 

.0380 

-48 

-61 

^  Tauri 

» 

0.94 

11.9 

28  30.3 

HI    0  40.5 

-  4  40.6 

-0.2124 

.5873 

.0326 

432 

-28 

B.  AC.  1709 

61 

40.96 

411.9 

429    5.4 

1  57.7 

-  3  26.6 

-0.7737 

.5878 

4.0285 

-  1 

-61 

B.A.C.I746 

61 

1.00 

11.3 

27  35.0 

4  23.8 

-  1    6.4 

40.8323 

.5887 

.0209 

490 

428 

B.A.C.I772 

6 

1.03 

UJ6 

89    SM 

6  39.2 

4  0    5.9 

-0.7469 

.5891 

4.0167 

4   1 

-61 

136  Tauri 

5 

1.11 

11.0 

27  35.0 

11     2.6 

4  5  16.1 

40.8!»78 

.5905 

-.0006 

44W 

434 

B.A.C.I883 

61 

1.15 

11.4 

88  55.4 

12  14.6 

4  6  25.1 

-0.4749 

.5907 

.0045 

4l8 

-48 

<  Aungc 
B.A.C.i2097 

41 

41.30 

411.2 

489  38.6 

19  23.3 

-10  43.7 

-1J2215 

.5916 

-.0274 

-42 

•61 

61 

1.39 

10.2 

88  \7Jb 

!i9    1     5.9 

-  5  15.3 

-0.1560 

.5918 

.0458 

436 

-26 

49  AuriffB 

51 

1.43 

9.9 

88    7.1 

8  56.3 

-  3  29.5 

-0.0675 

.6917 

.0520 

441 

-22 

53  Auriga 

6 

1.46 

10.1 

29    5.4 

4     7.4 

-  8  21.3 

-1.1187 

.5916 

.0550 

-87 

-6*1 

54  Auriga 

6 

1.46 

9.9 

88  88.3 

4  35.1 

-  1  54.7 

-0.4151 

.5916 

.0572 

421 

-42 

88  Geminor. 

6 

41.48 

410.0 

429    5J& 

6  38.8 

-  0    1.9 

-1.2682 

.5914 

-.0636 

-52 

-61 

■  3!>  Geminor. 

61 

1.58 

8.3 

26  US 

11  57.9 

4  5    9.7 

4lii368 

.5906 

.0807 

400 

454 

47  Geminor. 

•6 

1.66 

8.0 

87    3.6 

16  45.3 

4  9  45.5 

-0.0135 

.5894 

.0957 

444 

-23 

53  Geminor. 

G 

1.73 

8.2 

88    6.7 

18  89.0 

4ll  25.0 

-1.8488 

.5889 

.1009 

-44 

-62 

V  Geminoram 

H 

1.84 

6.8 

87  10J2 

98    8  18.7 

-5  10J3 

-1.1633 

.5862 

.1241 

-30 

-63 

e  Gemlnorum 

6 

41.86 

4  6.0 

486    4.6 

5  84.9 

-  8    5.7 

-0.4rJ6 

.5847 

-.1337 

4l8 

-52 

«  Gemi.,  intid. 

31 

1.84 

5.5 

24  41.6 

5  34.4 

-  1  56.6 

40.9007 

.5847 

.1340 

490 

422 

w*  Cancri 

6 

195 

4.8 

25  43.8 

18    0.8 

4  4  14.4 

-1.0651 

.5817 

.1520 

-20 

-65 

4»*  Cancri 

61 

1.96 

4.8 

85  25.6 

18  80.2 

4  4  31.5 

-0.8100 

.5814 

.1531 

-  1 

-65 

X  Cancri 

6 

2.00 

3M 

84  24.5 

19  49.5 

4ll  4bJ6 

-1.0058 

A774 

.1730 

-14 

-66 

>  Canari 
80  Cancri 

41 

42.11 

4  1.0 

481  54.6 

94   5    4.1 

-  3  22.4 

-0.8031 

.5720 

-.1954 

433 

-43 

61 

2.18 

-  1.9 

18  32.8 

16  58.1 

4  8    2.8 

40.6781 

.5647 

i»l2 

490 

0 

83  Cancri 

6 

2.20 

2.3 

18  13.5 

19  66.2 

4lO  57.7 

40.3340 

.5629 

i2270 

464 

-19 

8  l^onta 

61 

2J24 

3.8 

16  59.4 

98    3  38.0 

-  5  38.5 

-^.8336 

.5581 

J2408 

432 

-50 

Ura.iub 

15  12.5 

5  33.0 

-  3  47.8 

41.0780 

.5616 

J2441 

490 

421 

0  Leonia 

U 

2i28 

7.0 

12  33.9 

17  80.8 

4  7  32.7 

40.7301 

.5503 

i2612 

490 

-  3 

34  l..eonta 

6 

42.32 

-  7.0 

4l3  57.5 

18  45.6 

4  8  54.4 

-1.0294 

.5496 

-JiK>30 

-12 

-76 

45  Leonia 

6 

2:)U 

8.7 

10  23.2 

98    1  56.2 

-  8    7.2 

40.6146 

.5460 

i;7ll 

484 

-10 

p  h«»oni« 

4 

2.31 

9.1 

9  562 

4  158 

-  5  52.8 

40.4200 

.544H 

.2rJ3 

470 

-20 

40  Leon  ,  mult. 

6 

2.31 

9.3 

9  16.9 

5  16.7 

-  4  54.1 

40.8043 

.5444 

5743 

400 

-  1 

c  Leonia 

5 

2.32 

11.3 

6  45.5 

17    0.4 

4  6  23.9 

40.0471 

.5398 

Mtm 

447 

-41 

r  Leonia 

5 

42.32 

-13.2 

4  3  31.8 

9V    5  36.0 

-  5  23.8 

-0.3332 

5361 

-.2885 

487 

-63 

422 
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• 
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Hag. 
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a6 
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Dedlnatioo. 

Washinston 
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H 

Y 

a/ 

y 
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ff«. 

89  Leonis 

4.2*33 
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-13.6 

o       t 

4  3  44.4 

d     h   m 
%7   8  36.7 

h    m 
-  2  29.0 

-1.4129 

4>354 

^aaso 

.4^^ 

B.A.C.4200 

6 

2.30 

16.1 

-  3  56.3 

98    9  42.6 

-  2  12.6 

-0.9442 

.5333 

ii839 

-  61    -!» 

B.A.C.42SJ5 

6i 

2.30 

16.2 

4  22.7 

11  29.1 

-0  29.6 

-1.0051 

J>334 

.2832 

-]«   -90 

/  Vircinif 

6 

2.30 

16.3 

5    9.6 

13  54.2 

4  1  50.8 

-OJ>n03 

.5336 

J2817 

-4-90 

X  VirginiB 

5 

2i29 

16.3 

7  19.3 

15    3.3 

4  2  57.7 

40i>570 

.5336 

ii809 

4<fl     46 

B.A.C.4259 

6 

♦2.29 

-16.3 

-  7  21.6 

15    7.1 

4  3     1.3 

40.9786 

.5336 

-.2808 

4«3|  ♦7 

28  Virginis 

6 

2.30 

16.3 

6  49.7 

16  19.5 

4  4  11.4 

40.1021 

.5338 

i2801 

43!it  -4!* 

^  Vircinis 

5 

2.29 

16.6 

8  52.5 

22    7.3 

4  9  47.8 

40.5619 

.5344 

J2756 

475    -16 

g  Virgiois 

6 

2.28 

16.8 

10    5.2 

99    4  26.2 

-  8    5.7 

40.070H 

.5353 

J2G96 

446    -41 

50  VirginiB 

6 

2.29 

16.9 

9  40.7 

5  18.4 

-  7  15.3 

-057!)4 

.5355 

ia68SJ  4l3|  -«<i  1 

58  Virginia 

6 

42.28 

17J2 

-  9  54.2 

8  53i> 

-  3  47.2 

-1.3086 

.5362 

-Ja650 

-3: 

-90 

t  Virginis 

6 

2.27 

17.1 

12    4.3 

13  10.3 

4  0  21.0 

-0J2255 

.5372 

.2600 

42a 

^i7 

B.A.C.4531 

6 

2.27 

17.1 

12  35.3 

16  50.3 

4  3  53.7 

-0.6439 

.5381 

.2554 

4  8(   -J*7 

83  Virginia 
85  VirginiB 

6 

2.27 

16.8 

15  33.9 

21  19  1 

4  8  13.5 

41.2717 

J>3!)2 

.24<)4 

475    433 

6 

257 

16.8 

15    9.3 

21  49.5 

4  8  42.9 

40.7259 

5394 

.2487 

475-7 

B.A.C.4722 

6 

42i25 

-16.5 

-17  37.8- 

80  11  21.6 

-  2  12.5 

40.0482 

.5435 

-5271 

439    -42 

B.  A.  C.  4739 

61 

2.26 

16.5 

18    9.0 

12  48.3 

-  0  48.8 

40ii576 

.5440 

5248 

450|  -31 

B.  A.  C.  4923 

6 

2i{2 

15.6 

20  51.7 

81    5  59.3 

-  8  13.3 

-0.5107 

.5495 

.1914 

47 

-7»* 

B.A.C.4984 

6 

2M\ 

14.7 

23  31.0 

11  27.4 

-  2  56.7 

4]  -251 1 

.5513 

.1796 

46T 

437 

B.A.C.5023 

6 

42iol 

-15.0 

-21  56.9 

14  20.0 

-  0  lOii 

-0.9009 

5521 

-.1732 

-17 

-90 

APBII.. 

42  Librae 

H 

+2.17 

-14.1 

-23  25i2 

1    0  40.5 

4  9  48.3 

-1.0252 

5549 

-.1491 

-27'   -M 

B.A.C.5197 

6 

2.17 

13.8 

24  19.8 

3    3.3 

-11  54.2 

-0.4121 

.5556 

.1433 

46    -70 

b  Scorpii 

5 

42.17 

-13.3 

-25  22.8 

5  14iJ 

-  9  47.6 

40.3885 

5561 

-.1378 

448i  -«3 

A*Scorp.,micZf. 

5 

2.16 

13.3 

24  57.7 

6  22.9 

-  8  41.7 

-0.2089 

5563 

.1350 

4I6   -57 

B.A.C.5253 

6 

2.15 

13.4 

24  10.1 

6  31.2 

-  8  30.7 

-1.0681 

5563 

.1345 

-32^  -90 

B.A.C.5255 

6 

2.16 

13.2 

25    2.8 

6  38.1 

-  a  27.1 

-0.1527 

.5564 

.1343 

4l9    -^ 

3  Scorpii 

6 

2.15 

13.3 

24  53.0 

6  50.0 

-6  7ja 

-0.3589 

5564 

.1338 

4  tf    ^>7 

4  Scorpii 
B.A.C.5286 

6 

42.17 

-12i) 

-25  54.4 

7  10.4 

-  7  55.9 

4O.6868 

5565 

-.1330 

464 

-6 

61 

2.13 

13.3 

24  29.2 

8  31.5 

-6  37.7 

-0.91K>4 

.5568 

.1295 

-m    -90 

fr  Scorpii 
B.A.C.5314 

3 

2.15 

12.9 

25  45.7 

8  36.7 

-6  32.6 

4O.3439 

CSTAfU 

.1293 

444    -25 

6 

2.14 

12.8 

25  31.5 

10  32.7 

-  4  41.0 

-0.1530 

5572 

.1245 

4l8    -54 

B.A.C.5347 

5 

2.14 

12.5 

26    0.0 

12  34.2 

-  2  44.1 

40.1042 

5575 

.1194 

431 

-39 

a  Scorpii 

31 

42.10 

-12.3 

-25  18.0 

18  10.0 

4  2  39.9 

-1.2706 

5582 

.1030 

-56 

-4M> 

a  Scorpii 

U 

2.09 

11.8 

26    9j6 

21  38.9 

4  6     1.2 

-0.7034 

5586 

.0958 

-13    -90  1 

r  Scorpii 
B.A.d.5603 

H 

2.09 

11.1 

27  57.7 

9    0  21.6 

4  8  37.9 

40.9725 

5588 

.0886 

468 

4l4 

61 

2.08 

10.7 

28  16.9 

4  13.7 

-11  38.4 

4O.9943 

5590 

i)782 

462 

4I6 

43  Ophiuchi 

6 

l.<)5 

9.4 

28     1.4 

20  32.7 

4  4    5.0 

-0.1973 

5581 

.0340 

48 

-56 

3  Sagiturii 

5 

41.87 

-8.5 

-97  47.1 

8    6  54.0 

-  9  56.1 

-0.6G65 

5661 

-.0061 

-20 

-HO 

B.A.C.6063 

61 

1.83 

7.9 

28    2.8 

10  49.7 

-  6    9.0 

-0.3848 

5551 

4.0047 

-  5 

-« 

B.A.C.6072 

61 

1.83 

7.6 

28  44.5 

11  38.7 

-  5  21.7 

4O.3755 

5549 

.0068 

435 

-23 

B.A.C.6120 

61 

1.80 

7.6 

28  22.3 

15  10.3 

-  1  57.7 

40.0130 

5538 

.0161 

4l6 

-44 

B.A.C.6127 

5 

1.78 

7St 

28  28.3 

15  43.8 

-  1  25.4 

40.1305 

.5536 

.0177 

423 

-37 

B.A.C.6190 

61 

41.75 

-6.8 

-28  41.5 

19  46i2 

4  2  28.3 

40.4640 

.5522 

4.0282 

443 

-18 

B.A.C.6191 

61 

1.75 

7.0 

28  19.6 

19  46.6 

4  2  28.7 

40.0655 

.5522 

.0282 

420 

-41 

B  A.C.6220 

61 

1.73 

6.7 

28  29.3 

21  47J2 

4  4  25.1 

f0.3044 

5515 

.0334 

434 

-27 

^  Sagittarii 

31 

1.61 

6.1 

27    7.0 

4    8  14.1 

-  9  30.1 

-0.7101 

5470 

.0600 

-17 

.90 

a  Sagittarii 

'4 

1.56 

5.9 

26  26.9 

12  32.3 

-  5  20.9 

-1.1639 

.5449 

.0706 

-47 

-90 

r  Sagittarii 

31 

1.53 

4.9 

27  51.0 

17  45.4 

-  0  18.5 

40.7764 

.542:1 

X)831 

463 

0 

B.A.C.6562 

61 

41.49 

-  5.2 

-26    6.8 

20  38.8 

4  2  29.0 

-0.8833 

.5408 

4.0900 

-24 

-90 

B.A.C.6666 

6 

1.41 

4.1 

27  14.2 

5    4  14.7 

4  9  49.5 

41.1028 

5367 

.1073 

«•.■ 

424 

Ai  Sagittarii 

6 

1.37 

4.7 

24  59.3 

7    9.0 

-11  22.0 

-1.0568 

.5349 

.1137 

-33^ 

-!» 

A>  Sagittarii 

41 

1.36 

4.6 

25    9.3 

7  27.5 

-11     4.0 

-0.8383 

534r 

.1143 

-HI 

-90 

B.A.C.7049 

6 

1.09 

2.9 

22  47.9 

6    8  46.5 

-10  34.0 

40.1049 

.5202 

.1645 

436 

-30 

17  Capricorni 

6 

40.98 

-  2.7 

-21  57.6 

17    3.7 

-  2  32,2 

40.5988 

5155 

4.1787 

44)5 

-12 

OCCULTATIONS,  ISTT. 
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ELEMENTS  FOR  FACILITATING 

THE  PRKDICTIOW 

[  OF  OCCULTATIONS  OF 

J 

PLANETS  AND  STABS  BT  THE  MOON. 

1 

.P..,..                                    1 

1 

Lr  CoKJUMcnoN  in  R.  A 

Limiting 
PanUeU. 

1 

Hed'na  ttom 

Naaie. 

1 
■ 

Mag. 
6 

J87 

7.O. 

AS 

it 
-  2.9 

ApparenI 
OecilBtttion. 

Waahlngion 
ICeaa  Time. 

HoarA&gl« 

h     m 
4  4     5.5 

Y 

-0.8535 

x' 

y 

N'n. 

S'D. 

0 

-$)0 

1  :I0  Capricorni 

'M)*80 

-19*'  30.7 

d    h    m 
•  23  53.9 

.5118 

4.1895 

-if 

!  f  Capricorn  i 

H 

0.88 

2.4 

20  20.4 

7    2  20.0 

4  6  275 

40.5306 

J>105 

.1933 

463 

-16 

30  Capricorni 

6 

0.80 

2.5 

18  29.9 

9  20.6 

-10  44.7 

-0,1177 

.5100 

5035 

430 

-51 

31  Capricorni 

6i 

0.79 

2.6 

17  586 

9  30.6 

-10  35.0 

-0.6614 

.5099 

5036 

4  2 

-90 

I  Capncorni 

41 

0.77 

2.6 

17  21.5 

11  35.5 

-  8  33.8 

-0.9093 

.5061 

5065 

-12 

-90: 

y  Capricorni 

3i 

+0.69 

-  2.0 

-17  SO.O 

20  57.2 

4  0  31.6 

40.9173 

.5020 

45185 

473 

46 

44  Capricurni 

6 

0.65 

2.4 

14  57.7 

22  35.1 

4  2    6.7 

-1.2161 

.5014 

.2204 

-32 

-!K) 

'  45Caprirorni 

6 

0.G3 

2.3 

15  18.9 

23    5.0 

4  2  35.8 

-0.7186 

.5012 

.2210 

4  1 

-90  i 

(1  Capricorni 

3 

0.65 

1.8 

16  41.1 

8    0  38.8 

4  4    6.9 

41.1429 

.5006 

5229 

474 

421 

fi  Capricorni 

5 

U.60 

2.3 

14    7.8 

4    1.4 

4  7  23.7 

-0.9194 

.4993 

5268 

-10 

-JK) 

4  Aquarii 

4 

40.54 

-  1.7 

-14  28.0 

11     6.6 

-  9  43.1 

4I  .0842 

.4970 

45342 

476 

4I6 

e*  Aquarii 

51 

0.50 

2.1 

12  10.2 

13  24.5 

-  7  295 

-0.9064 

.4964 

5364 

-  7 

-90 

42  Aquarii 

6 

0.49 

1.6 

13  26.7 

16  44.9 

-  4  14.3 

415927 

.4954 

5397 

477 

434 

c  Aquarii 

41 

0.42 

1.4 

II  18.4 

•    0  20.4 

4  3    8.5 

40.782:« 

.4937 

.2461 

4r3 

-  3 

58  Aquarii 

6 

0.42 

1.4 

11  32.1 

0  54.3 

4  3  41.4 

41.1725 

.4936 

5465 

479 

422 

61  Aquarii 

61 

40.39 

-  1.4 

-10  40.0 

5    5.4 

4  7  45.6 

415557 

.4929 

45497 

480 

42!> 

\  Aquarii 

4 

om 

1.3 

8  14.0 

12  27.9 

-  9    4.1 

4O.4453 

.4919 

.2548 

468 

-22 

78  Aquarii 

6 

0.29 

1.3 

7  61.5 

13  33.1 

-  8    0.7 

40.3095 

.4918 

.2554 

46O 

-29 

81  Aquarii 

6 

0.26 

1.0 

7  43.3 

17  19.7 

-  4  20.3 

4l  1288 

.4916 

5576 

483 

4l8 

82  Aquarii 

6 

0J26 

1.1 

7  14.1 

17  58.0 

-  3  43.1 

40.75!)3 

.4916 

5579 

479 

-  61 

1 

B.  A.  C.  8094 

6 

+0i» 

-  1.2 

-4    9.8 

to    1  11.9 

4  3  19.0 

-0.7181 

.4916 

45614 

47 

-90! 

B.  A.C.8134 

61 

0.19 

0.8 

6  20.7 

4  23.9 

46  25ii 

41.4090 

.4918 

5628 

485 

447 

11  Piiciuin 

61 

0.13 

1.0 

2  28  1 

8  53.0 

4IO  47.5 

-0^54 

.4922 

5643 

4l7 

-78 

14  Piaeium 

6 

0.12 

0.9 

-  1  55.6 

11  28.4 

-10  41.4 

-0.4484 

.4924 

5650 

422 

-71 

SI  Piaeium 

6 

0.06 

0.6 

4  0  23.6 

19  54.9 

-  2  28.9 

-0.7221 

.4934 

5667 

4  7 

-87 

9^  Piaeium 

6 

^.05 

-0.5 

4  1  24.4 

21  54.0 

-  0  33.1 

-1.2912 

.4942 

45670 

-31 

-89 

B.A.C.8311 

61 

40.05 

-0.1 

-  0  34.5 

22  49.8 

4  0  21.1 

-1.1051 

.4944 

.2670 

490 

4l6 

r  Arieti8,«Uitt. 

41 

-0.13 

4  6.8 

420  50.9 

14  18  96.7 

-  6  40.6 

-0.6234 

.5512 

.1894 

488 

-  1 

64  Arietit 

6 

0.07 

7.9 

24  17.3 

15    5  23.6 

4  3  43.4 

-1.0397 

Ji604 

.1669 

-17 

-66 

66  Arietis 

61 

0.04 

7.7 

22  22.8 

7  11.1 

4  5  26.8 

41.2411 

.5618 

.1628 

490 

445 

7  Taurummti. 

6 

-0.04 

48.2 

424    3.1 

9  41.0 

4  7  515 

-0.0987 

,5639 

4.1571 

439 

-34 

11  Tauri 

6 

-0.02 

8.7 

24  55.9 

12  18.7 

4IO  23.2 

-0.6079 

.5660 

.1509 

411 

-62 

f  Pleiadum 
I  Pleiadum 

51 

0.00 

8.5 

23  54.2 

14    0.5 

-11  58.9 

40.7130 

.5674 

.1469 

490 

♦  9 

4 

40.01 

8.5 

23  43.6 

14    2.5 

-11  57.0 

40.90as 

.5674 

.1466 

490 

420 

m  Pleiadum 

7 

0.00 

8.7 

24  27ii 

14    9.0 

-11  50.6 

40.1603 

.5675 

.1464 

454 

-20 

e  Pleiadum 

5 

0.00 

4  8.4 

424    4.9 

14  10.3 

-11  49.4 

40.5513 

.5675 

4.1464 

48!^ 

0 

c  Pleiadum 

5 

0.00 

8.6 

23  59.0 

14  25.8 

-11  34.5 

40.6904 

.5678 

.1456 

490 

48 

'  d  Pleiadum 

5 

40.02 

8.5 

23  34.0 

14  ZtiJb 

-11  22.0 

41.1558 

Ji679 

.1452 

490 

439 

9  Tauri 

3 

0.02 

8/f 

23  43.5 

15    7.3 

-10  54.6 

41.0585 

.5683 

.1440 

490 

431 

/  Pleiadum 

4 

0.02 

8.6 

23  40.7 

15  48.9 

-10  14.6 

41.2070 

.5689 

.1423 

490 

444 

k  Pleiadum 

51 

40.02 

48.6 

423  45.7 

15  49.4 

-10  14.1 

41.1218 

.0689 

4.1423 

490 

436 

B.A.C.119'i 

6 

0.02 

8.9 

25  12.5 

16  15.7 

-  9  48,7 

-0.3170 

J]692 

.1413 

427 

-44  1 

^  Tauri 

6 

0.09 

9.5 

26    9.7 

16    0  36.3 

-  1  475 

-05153 

.5753 

.1196 

432 

-36i 

f  Tauri,  flwA. 

51 

0.14 

9.9 

27    3.5 

4  24.4 

4  1  52.1 

-0.7070 

A779 

.1093 

44 

-63 

X*Twan 

51 

0.16 

9.5 

25  20.4 

5  19.8 

4  2  45.3 

41.1676 

.5786 

.1064 

490 

444 

r«Taori 
-  B.  AC.  1444 

Bl 

40.16 

4  9.5 

425  20.7 

5  20.0 

4  2  45.5 

41.1628 

.5786 

4.1064 

444 

6 

0M6 

10.4 

28  22.7 

12  40.7 

4  9  48.9 

-15612 

.5830 

.0855 

-62 

B.A.C.  1648 

61 

0.49 

10.4 

27  50.0 

lY    4    4.0 

4  0  35.1 

405580 

.5897 

.0385 

-  4 

,i  Tauri 

2 

0.51 

10.7 

28  30.3 

6    4.8 

4  2  31.0 

-0.3597 

.5902 

.0321 

424 

-37 

B.A.C.  1709 

61 

0.56 

10.8 

29    5.4 

7  21.7 

4  3  44.9 

-0.9211 

.5905    .0280 

-11 

-61 

B.A.C.  1746 

61 

0.58 

IOi> 

27  35.0 

9  47.1 

46    4.3 

4O.68I4 

.591 1     .0204 

490 

4l9 

B.A.C,  1772 

6 

40.61 

4IO.9 

429    8.7 

II     2.3 

4  7  16.4 

-Oi)966 

.5914  4.0162 

—  9 

-61 

136  Tauri 

5 

0.68    10.2 
0.72    10.6 
0.94      9.9 

27  35.0 

16  24.8 

-11  34.4 

40.7442 

.5922  -.001 1 

424 

B.A.C.  1882 

61 

28  55.4 

17  367 

-10  25  5 

-0.6307 

.5922'    .0047 

4^ 

-53 

B  A.C.2097 

61 

28  17.6 

IB    6  29.0 

4  1  55.1 

-0.3151 

.5918    .0463 

426 

-35 

4«J  Auri«« 

61'   0.97      9.6     28    7,1 
6  ;  4l  .OO*  ^  9.7  428  22.3 

8  19.8 

4  3  41.3 

-0.2281 

.5915;    .0524 

431 

-31 

64  Avif« 

9  592 

1   4  5  16.7 

-0.5772 

.5912" -.0575    4l2|  -52  | 

424 


OCCUIiTATIONS,  1877. 


ELEMENTS  FOB  FACILn^ATIKO 

THE  PREDICTION 

OF  OCCULTATION8  OP        1 

PLANETS  AND  STARS  BT  THE  MOON. 

1 

APRIJL.                                                                                    1 

Star's— 

▲t  Conjunction  in  R.  A. 

PuBllaU. 

Bed'nBfrom 

Kame. 

Mag. 

187 

7.0. 

Ai 

Apparent 
Ddcunatlon. 

Washington 
Mean  Time. 

Hear  Angle 

H 

r 

3^ 

y^ 

•JTn. 

+39^ 

39  Geminor. 

6i 

+1*11 

n 

+  8.4 

+2§  14.6 

d    h    m 
18  17  24.9 

b    m 
-11  35.8 

+1.0784 

.5890 

-.0808 

+98 

40  Geminor. 

6i 

1.11 

8.2 

26    4.9 

17  40.1 

-11  21.3 

+1.2224 

.5889 

.0814 

+00 

+52 

47  Geminor. 

6 

1.19 

8.3 

27    3.6 

22  14.8 

-  6  57.6 

-0.1780 

.5872 

.0955 

+34 

-32 

A  Geminor. 

5i 

1.25 

7.2 

25  17.2 

19    2  59.1 

-  2  24.8 

+1.1379 

.5852 

.1094 

+90 

+41 

B.A.C.2514 

t>i 

1.35 

6.3 

24  30.0 

9    9.4 

+  3  30.7 

+lii048 

.5831 

.1273 

+90 

+47 

e  Gem.,  mult. 

6 

+1.40 

+  6.6 

+26    4.6 

11     3.9 

+  5  20.8 

-0.6440 

.5810 

-.1326 

+  8 

-«l 

K  Geminor. 

3i 

1.40 

6.1 

24  41.6 

11  13.6 

+  5  30.1 

+0.7396 

.5809 

.1331 

+90 

+12 

fa>i  Cancri 

6 

1.51 

5.8 

25  43.8 

17  46.0 

+11  47.1 

-1.2405 

.5771 

.1507 

-38 

-65 

q9  Cancri 

6i 

1.52 

5.8 

25  25.6 

18    5.7 

-11  54.0 

-0.9838 

.576?) 

.1515 

-13 

-« 

fi^  Cancri 

6 

1.51 

4.8 

22  59J)2 

19  58.8 

-10    5.3 

+lje006 

.5757 

.1565 

+00 

+42 

X  Cancri 

6 

+1.6J 

+  4.4 

+24  24.6 

90    1  43.4 

-  4  34.0 

-1.1825 

.5720 

-.1710 

-30 

-«6 

y  Cancri 
80  Cancri 

4i 

1.71 

+  2.2 

21  54.6 

11     9.8 

+  4  31.0 

-0.3700 

.6657 

.1930 

+24 

-52 

6i 

1.81 

-  0.3 

18  32.8 

23  21.1 

-  7  44.7 

+0.5253 

5573 

5178 

+78 

-  9 

83  Cancri 

6 

i.a5 

0.9 

18  13.5 

91    2  23.8 

-  4  48.5 

+0.1788 

.5553 

J2233 

+54 

-27 

8  Leonis 

6 

1.93 

2.6 

16  59.3 

10  17.9 

+  2  48.7 

-0.3906 

.5501 

J2366 

+24 

-58 

Urahus 

+15  20.4 

11  28.8 

+  3  57.1 

+0.9961 

.5501 

-5384 

+00 

+16 

^  Leonis 

6 

+1.92 

-  3.7 

14  34i) 

13  17.8 

+  5  42.3 

+1.3256 

.5483 

5411 

+90 

+44 

If  Leonis 

5 

1.96 

5.1 

13     1.8 

19  47.9 

+11  59.1 

+1.2957 

.5445 

5503 

+90 

+39 

a  Leonia 

H 

2.00 

5.7 

12  34.0 

99    0  24.6 

.  7  33.8 

+0.5951 

.5421 

.2561 

+«3 

-10 

34  Leonis 

6 

2.06 

5.5 

13  57.6 

1  51.8 

-  6    9.6 

-1.1858 

.5413 

5579 

-24 

-76 

45  Leonis 

6 

+2.07 

-  7.5 

+10  23  J2 

9  15.3 

+  0  59.1 

+0.4876 

6377 

-5658 

+74 

-17 

p  Leonis 

4 

2.08 

8.0 

9  56.2 

11  39.1 

+  3  18.1 

+0.3025 

.5366 

.2680 

+61 

-26 

49  Leonis,mii2<. 

6 

2.08 

.8.3 

9  17.0 

12  41.6 

+  4  18.5 

+0.6834 

.5362 

.«D0O 

+90 

-  7 

e  Leonis 

5 

2.16 

10.5 

6  45J> 

93    0  46.1 

-  8    0.8 

-0.0682 

.5317 

.2775 

+41 

-47 

r  Leonis 

5 

2.22 

12.7 

+  3  31.8 

13  43.1 

+  4  31.1 

-0.4341 

.5288 

.2827 

+22 

-^ 

B.  A.  C.  4200 

6 

+2.36 

-16.5 

-  3  56.3 

94  18  30.7 

+  8  23.5 

-1.0000 

i>281 

-5795 

-1(J 

-90 

B.  A.  C.  4225 

6i 

2.35 

16.7 

4  22.7 

20  19.4 

+10    8.6 

-1.0588 

.5283 

5786 

-14    -90 

/  Virginis 

6 

2.37 

17.0 

b    9.5 

22  47.3 

-11  28.2 

-0.9491 

.5286 

5773 

-7-   -90 

X  Virginis 
B.  A.  C.  4259 

5 

2.36 

17.2 

7  19.4 

23  57.6 

-10  20.1 

+0.9339 

.5290 

.2765 

+8^+5 
+»  +6 

6 

2.36 

17.2 

7  21.6 

95    0    1.4 

-10  16.5 

+0.9530 

.5290 

5765 

23  Vircpnis 
^  Virginis 

6 

+2.38 

-17.3 

-  6  49.7 

1  15i2 

-  9    5.0 

+0.0720 

.5291 

-.2758 

+47    -41 

5 

2.40 

17.8 

8  52.5 

7    9.3 

-  3  22.3 

+0.5471 

.5304 

5716 

+74^  -16 
+45  -41 
+12  -«2 

f  Virginis 
50  Virginis 

6 

2.43 

18i2 

10    5.2 

13  34.1 

+  2  50.1 

+0.0617 

.5320 

5661 

6 

2.44 

18.3 

9  40.7 

14  27.0 

+  3  41.2 

-0.5916 

.5322 

5652 

58  Virginis 

6 

2.45 

18.4 

9  54.2 

18    5.0 

+  7  12.1 

-1.3195 

.5333 

.2617 

-39    -90 

t  Virginis 

6 

+2.47 

-18.6 

-12    4.3 

22  25.0 

+11  23.7 

-05175 

.5348 

-5569 

+30|  -o6 

B.A.C.4531 

6 

2.49 

18.5 

12  35.3 

96   2    7.2 

-  9     1.4 

-0.6:J20 

.5361 

5524 

+  »  •« 

83  Virginis 

6 

2.52 

18.9 

15  33.9 

6  38.8 

-  4  38.8 

+1.3023 

.5377 

5466 

+75   436 

85  Virginis 
B.A.C.4722 

6 

2.53 

19.0 

15    9.3 

7    9.4 

-  4    9.1 

+0.7537 

.5379 

5459 

+73    -  « 

6 

2.60 

18.9 

17  37.9 

20  46.4 

+  9    0.3 

+0.1004 

.5435 

.9253 

+42   -39 

1 

B.A.C.4739 

6i 

+2.61 

-18.8 

-18    9.0 

22  13.5 

+10  24.5 

+0.3126 

.5441 

-.2229 

+53;  -28 

B.A.C.4923 

6 

2.68 

18.0 

20  51.8 

9Y  15  25.2 

+  3    0.6 

-0.4256 

.5515 

•1903 

+11    -71 

B.  AC  5023 

6 

2.72 

17.3 

21  56.9 

23  44.3 

+1 1     2.0 

-0.8015 

.5549 

.1720 

-11    -410 

42  Libre 

5i 

2.76 

16.2 

23  25.3 

98  10    1.2 

-  3    3.2 

-0.9084 

JV5R5 

.1483 

-20    -dO 

B.A.C.5197 

6 

2.77 

15it 

24  19.9 

12  22.9 

-  0  46.6 

-0JIJ922 

.5592 

.1426 

+14    -68 

6  Scorpii 

5 

+2.79 

-15.5 

-25  22.8 

14  33.2 

+  1  19.0 

+0.5101 

.5598 

-.1372 

+55    -16 

AsScor.,iiiii/<. 

5 

2.78 

15.5 

24  57.7 

15  41.1 

+  2  24.4 

-0.0842 

.5601 

.1345 

+22   -49 

B.A.C.5253 

6 

2.77 

15.7 

24  10.1 

15  49.3 

+  2  32.3 

-0.9417 

.5602 

.1340 

-24   -90 

B.A.C.5255 

6 

2.78 

15.4 

25    2.9 

15  56.2 

+  2  39.0 

-0.0282 

.5602 

.1338 

+25.  -47 

3  Scorpii 

6 

2.78 

15.5 

24  53.0 

16    7.9 

+  2  50.3 

-0.2281 

.5608 

.1333 

+15!  -58 

4  Scorpii 

6 

2.80 

15.3 

25  54.5 

16  28J2 

+  3    9.8 

+0.8095 

.5603 

.1325 

+64^+2 

B.  AC.  5286 

64 

+2.79 

-15.3 

-24  29.3 

17  48.6 

+  4  27.3 

-0.8682 

.5604 

-.1312 

-20    -91) 

IT  Scorpii 
B.A.C.5314 

3 

2.79 

15.2 

25  45.7 

17  53.8 

+  4  32.3 

+0.4701 

.5606 

.1289 

+52    -18 

6 

2.79 

15.0 

25  31.5 

19  48.8 

+  6  23.2 

-0.022(i 

.5611 

.1241 

+24    -46, 

B.A.C.5347 

5 

2.80 

14.7 

26    0.0 

21  49.2 

+  8  19.2 

+0.2367 

.5615 

.1188 

+38,  -31 

a  Scorpii 

3i 

2.79 

14J2 

25  18.0 

99    3  21.8 

-10  20.4 

-1.1262 

.5628 

.1044 

-40    -90 

a  Scorpii 

Ih 

+2.81 

-13.4 

-26    9.7 

6  48.5 

-  7     1.2 

-0.5550 

.5633 

-.0963 

-5-84 
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ELEMEKT8  FOB  FACILTTATIKG 

THE  PBEDICnON  OP  0CCULTATI0M8  OP        | 

PLANETS  AND  STABS  BY  TUK  MOON. 

1 

1 

APRIJL. 

' 

»rAK'8— 

At  Conjunction  m  R.  A. 

LimiUng 
Parallels. 

Red'nalhnn 

1 

Kame. 

Mag. 
31 

187 

Am, 

^*84 

7^. 

Ai 

Apparont 
Decflnattoa 

Woahington 
HeanTmie. 

Hour  Angle 

H 

Y 

a/ 

y' 

N'n. 
46§ 

8'n. 
42? 

r  Scorpii 
B.A.C.5603 

-I'ii) 

-2?  57.7 

d    h    m 
39    9  29.5 

h     m 
-  4  26.2 

41.1184 

.5637 

-.0879 

61 

2.84 

12.4 

28  16.9 

13  19.0 

-  0  45.2 

41.1445 

.5639 

.0774 

462 

430 

aA.C.5800 

61 

2.77 

11.1 

26  50.3 

80    1  37.8 

411     6.4 

-1.1495 

.5637    .0437 

-48 

-90 

43  Ophiuebi 

6 

2.78 

10.3 

28    14 

5  26.4 

-  9  13.5 

-0.0221 

.5633i    .0:m 

4l6 

-46 

3  Sagittarli 

5 

2.72      8.7 

27  47.1 

15  40.0 

4.  0  37.6 

-0.4774 

J>6i3  -.0053 

.10 

-77 

1  B.A.C.6063 

61 

4^.70  -  8.0 

-28    2.8 

19  32.9 

4  4  22.1 

-0.1925 

.5601  4.0056 

45 

-56 

B.  A.C.6072 

61 

2.72,     8.0 

28  44.5 

20  21.3 

4  5    8.7 

40.5648 

J>598,    .0078 

448    -12 

B.A.C.6tlM 

61 

42.69  -  7.3 

-28  22.3 

23  50.2 

4  8  30.1 

40.2079 

.5587,4.0172 

+27    -32 

HAT. 

* 

1 

B.  A.  C.  6127 

5 

42.61) 

-7J8 

-28  28.3 

1    0  23.4 

4  9    2.1 

40.3258 

.5585 

4.0186 

434 

-s*: 

B.A.C.6I90 

61 

2.68 

6.4 

28  41.5 

4  22.9 

-11     7.0 

40j6616 

.5570 

.0292 

467 

-6 

B.A.C.6191 

61 

2.66 

6.6 

28  J  9.6 

4  23.2 

-11     6.8 

40i2644 

.5570 

.0292 

431 

-&9 

!  B.A.C.6I94 

6 

263 

6.9 

27    5ii 

4  42.6 

-10  48.1 

-1.0723 

.5568 

.0301 

-43 

-90 

,  B.A.C.6f20 

61 

42.65 

-6.4 

-28  29.3 

6  22.4 

-11  10.2 

40.5048 

.5561 

4.0345 

446 

-16 

'  ^  Sagittarii 

31 

2.54 

4.9 

27    7.0 

16  42.4 

-  1  12.2 

-0.4952 

.5513 

.0610 

-6 

-78 

1  o  Sagittarii 

21 

2.49 

4^ 

26  26.9 

20  57.9 

4  2  MM 

-0.9432 

.5490 

.0717 

-^ 

-90 

r  Sagittarii 

31 

2.47 

3.4 

27  50.9 

9    2    7.9 

4-7  53.5 

40.9922 

.5461 

.0843 

462 

416. 

,  B.A.C.6562 

61 

2.41 

ZJ6 

26    6.8 

4  59.7 

4lO  39.4 

-0^581 

.5444 

.0910 

-11 

-90 

^  Sagittarii 
h  Sagittarii 

6 

42.38 

-34) 

-25  28.0 

6    3.2 

4ll  40.7 

-lii688 

.5437 

4.0935 

-32 

-90 

6 

2.29 

2.4 

24  59.2 

15  24.7 

-  3  16.8 

-0.8236 

.5380 

.1146 

-18 

-90 

k^  Sagittarii 

41 

2.29 

2.3 

25    9.2 

15  43.0 

-  2  59.2 

-0.6U58 

.5377 

.1154 

-  ^ 

-89 

4  Capricorni 

6 

2.02 

-  0.6 

22  11.3 

8  11  18.7 

-  8    1.7 

-lisioe^ 

J>249 

.1547 

-43 

-90 

B.  A.  C.  7049 

6 

1.98 

4  0.3 

22  47.9 

16  54  2 

-  2  36.8 

40.3467 

.5213 

.1648 

44^ 

-25 

1 

17  Capricorni 

6 

4.1.87 

4-  1.1 

-421  57.6 

41    1  10.4 

4  5  23.9 

40.8420 

J5164 

4.1787 

468 

*^\ 

120  Capricorni 

6 

1.76 

1.0 

19  30.6 

8    0.3 

-11  58.5 

-0.6074 

.5120 

.1892 

4-3 

-85' 

Mars 

19    5.8 

9  49.1 

-  8  14.7 

-0.7219 

.4967 

.1856 

-  3 

-90 

■  Capricorni 
30  Capricorni 

&1 

1.75 

1.7 

20  20.4 

10  26^ 

-  7  38.5 

40.7748 

.5105 

.1931 

464 

-  2 

6 

1.65 

1.7 

18  29.9 

17  27.4 

-  0  50.1 

40.1271 

.5066 

i2029 

442 

-38 

\  31  Capricorni 

61 

4-1.64 

4  1.6 

-17  58.4 

17  37.4 

-  0  40.4 

-0.4161 

.5065 

4ii032 

4l5 

-60. 

1  Capricorni 

41 

1.61 

1.6 

17  21.4 

19  42.5 

4  1  21.0 

-0.674 1 

.5055 

ii059 

42 

-90 

y  Capricorni 
44  Capricorni 

31 

1.51 

2.5 

17  13.0 

5    5    5.7 

4lO  27.9 

4-1.1582 

A009 

.2176 

473 

423, 

6 

1.46 

\J6 

14  57.6 

6  43.9 

-11  56.8 

-0.9765 

JSOOI 

J2195 

-14 

-90 

45  Capricorni 

6 

1.46 

2.0 

15  ISA 

7  13.9 

-11  27.6 

-0.4772 

J5000 

.2201 

4^14 

-74; 

1 

^Capricorni 

3 

4-1.45 

4-2.7 

-16  41.0 

8  48J 

-  9  56.1 

4-1.3832 

.4993 

4.2218 

474 

453 

11  Capricorni 

5 

1.39 

2.2 

14    7.8 

12  11.4 

-6  38.6 

-0.6805 

.4979 

.2255 

4  4    -90 
4761  438 

1  Aqoarii 

4 

1.32 

3.0 

14  27.9 

19  18.6 

4  0  16.7 

4l  .3201 

.4950 

.2386 

^  Aquarii 

61 

1.28 

2.5 

12  10.1 

21  37.3 

4  2  31.5 

-0.6720 

.4941 

.2349 

4  6    -90 

^Aquarii 

41 

1.16 

3.1 

11  18.3 

6    8  36.8 

-10  47.3 

41.0086 

.4916 

iM40 

479   4-10 

,  58  Aquarii 

6 

41.16 

4  3i2 

-11  32.0 

9  10.8 

-10  14.2 

41.3989 
-1.3341 

.4915 

4.2445 

479    450 

67  Aquarii 

6 

1.05 

2.4 

7  36.3 

15  36.6 

-  3  59.0 

.4905 

i{492 

-39    -90 

"k  Aqoarii 

4 

1.01 

3.2 

8  14.0 

20  48.6 

4  1     4.4 

4O4i602 

.4898 

J2524 

482 

-11 

78  Aqoarii 

6 

1.00 

3.2 

7  51.4 

21  bASl 

4  2    8.2 

40.5234 

.4897 

i2531 

473 

-18 

81  Aqoarii 

6 

0.96 

3.3 

7  43.2 

7    1  42.2 

4  5  50.0 

41.3391 

.4895 

.2552 

483 

438 

82  Aqaarii 

6 

40.94 

4  3.3 

-  7  14.0 

2  20.7 

4  6  27.4 

40.9683 

.4894 

4.2555 

4«:< 

♦  7 

B.A.C.8094 

6 

0.85 

2.9 

4    9.8 

9  37.2 

-10  27.9 

-0.5200 

.4893 

J2590 

4l7    -76 

11  Piacium 

61 

0.77 

2.9 

2  28.0 

17  20.8 

-  2  56.9 

-0.3581 

.4900 

.2617 

426    -64 

430|  -59 

14  Piacium 

6 

0.74 

3.1 

-  1  55.6 

19  57.0 

-  0  24.9 

-0^9655 

.4903 

ii624 

21  Piaeiom 

6 

0.65 

3.1 

4  0  23.7 

8    4  25.8 

4  7  49.9 

-0.5528 

.4920 

.2641 

4l6i   -78 

2a  Piacium 

6 

0.63 

2.9 

4  1  24.5 

6  25.3 

4  9  46.1 

-1.1251 

.4926|    J2643 

-18    -89 

B.A.C.83U 

61 

40.65 

4  3.6 

-  0  34.5 

7  21.3 

410  40.6 

4l  .2694 

.4{928'  4.2643 

490    429 

51  Piac.,  mnlt. 

6 

0.44 

3.4 

4  6  16.7 

9    3  44.1 

4  6  29.1 

-0.7416 

J>005,    .2628 

4  6   -82 

62  Piacium 

6 

0.40 

3.9 

6  37.8 

12    7.6 

-  0  21.9 

41.0747 

AOoOj    J259l» 

490'  4l6 

4  Piacium 

41 

0.40 

3.8 

6  55.0 

12  20.0 

-  9    9.8 

40.8215 

.5051!    -2598 

490        0 

101  Piacium 

6 

020 

4.3 

14    2.0 

10  12  12.2 

-10    0.6 

-0.7H)| 

.5216    .241)8 

4  7 

-76 
-35 

104  Ptaciuro 

61 

40J20  4  4.4 

4l3  39.8 

13  54.7 

-  8  21.3 

40.0965 

.5230  4.2421 
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427 


ELfMEMTB  FOR  FACILITATmQ  THE  PREDICTION  OF  OCCULTATIOKS  OF 
PLANETS  AND  8TAR6  BY  THE  MOOK. 

MAT. 


8tar*»~ 


At  CoitJUNcnoN  in  R.  A. 


Limltlns 
PanOlela. 


NanM. 


AS  Qcorp.^^MtU. 

B.A.C.5353 

B.A.C.5355 

3  Scorpii 

4  Scorpii 

B.A.C.5Si86 
ir  Scorpii 
B.A.C.5314 
B.  A.  C.  5347 
a  Scorpii 

a  Scorpii 
r  Scorpii 
B.A.C.(J603 

D.  A.c.5aoo 

43  Ophiuohi 

3  Sa^itUrii 
B.A.C.6024 
B.A.C.6U63 
B.  A.C.6073 
B.A.C.6190 

B.A.C.6137 
B.A.C.6190 
B.  A.C.6191 
B.A.C.6I94 
B.A.C.63S0 

^SaiptUrii 
9  SagitUrii 
r  SagitUrit 
B.  A.C.^69 
^  Sagittarii 

4t  Sagittarit 
4<  Sagittarii 
B.A.C.6864 
B.A.C.6878 
4  Caprioomi 

B.A.C.7049 
17  Capricomi 
90  Capricomi 
II  Capricorn! 


Itod'iu 

Mag. 

J  87' 

A« 

8 

5 

43.18 

6 

3.17 

6 

3.18 

6 

3.18 

6 

3.21 

61 

43.18 

3 

3.21 

6 

3.22 

5 

3.25 

34 

3J26 

H 

43.31 

H 

3.35 

m 

3.38 

6« 

3.38 

6 

3.43 

5 

43.43 

6i 

3.40 

^ 

3.44 

6i 

3.45 

6i 

3.43 

5 

43.43 

6« 

3.43 

61 

3.42 

6 

3.38 

61 

3.42 

31 

43.34 

31 

3.31 

31 

3.32 

61 

3ii5 

6 

3J23 

6 

43.16 

41 

3.16 

6 

3.01 

61 

3.00 

6 

2.92 

6 

42.89 

6 

2.79 

6 

266 

51 

42.67 

Ai 


-17.1 
17.1 
17.1 
17.1 
17.1 

-16.8 
16.9 
16.7 
16.4 

15.5 

-14.7 
14/> 
13.9 
11.9 
11.0 

-  9.0 
9.0 
8J2 
8.0 
7.4 

-75 
6.5 
6.5 
6.7 
6.0 

-4.3 
3.6 
2.1 
2.0 
IJ) 

-  0.3 
-0J9 
4  1.3 

1.4 
2.5 

4  3.5 
4.5 
4.9 

4  5.7 


Apparent 
OvelinatloD. 


Waahington 
Mean  Time. 


21 
24 
25 
24 


67.8 
10.1 
2,9 
53.0 
25  54.5 

-24  29.3 

25  45.8 

25  31.5 

26  0.0 

25  18.0 

-26    9.7 

27  57.8 

28  16.9 

26  50.3 
28     1.5 

-27  47.1 

27  1.3 

28  2.8 
28  44.5 
28  22.3 

-28  28.3 
28  41.5 
28  19.6 

27  52 

28  29.3 

-37    7.0 

26  26J) 

27  50.9 
26  6.8 
25  28.0 

-24  59J2 
25  9.2 
23    4.4 

22  56.3 
11.3 


d    h    ID 
95  23  50.0 
23  58.4 
0    5.31 
0  17.1 
0  37.61 


1 
2 
3 
6 
11 

15 

17 

21 

9Y   9 

13 


58.6 
3.6 

59.5 
0.7 

35.2 

2.9 
44.5 
34.9 
55.0 
43.7 


23  56.9 


1 
3 
4 

8 


9.2 
49.4 
37.7 

6.2 


H  39.3 
12  38J2 
12  38.5 
12  fn» 
14  37.4 


99 


0 

5 

10 

13 

14 


55.3 

9.9 
18.7 

9.8 
13.0 


23  32.4 
23  50.6 
80  11  24.6 
12  31.4 
19  22.4 


-22  47.8 
21  57.5 
19  30.6 

-20  20.3 


81 


0  57.2 

9  12.6 

16    2.3 

18  28.5 


Hoar  Angle 


-10  53. 


-  9  34.9 

-  9  29.9 

-  7  38.4 
^  5  41.6 

-  0  19.3 

4  3  0.9 
4  5  36.6 
4  9  18.5 

-  2  48.5 
4  0  51.7 

410  42.3 

411  52.0 

-  9  33.6 

-  8  47.1 

-  5  26J3I 


4 

I 
1 

0 
0 


56Ji 

4.0 

3.8 

45.1 

50.8 


4lO  46.8 

-  9  7,6 

-  4  9.6 

-  1  24.4 

-  0  23.3 

4  8  37.0 

4  8  54.5 

-  3  54.4 

-  2  49.81 
4  3  48.1 

4  9  12.2 

-  6  47.7 

-  0  10.5 
4  2  11.4 


-0.0431 
-0.9041 
40.0142 
-0.1858 
40i)o70 

-Oi^i45 
40.5193 
40.0284 
40.29:35 
-1.0622 

-0.4813 
4l  .2039 
41.2379 
-l.«:«.'>4 
40.1021 

-0.3329 
-1.1606 
-0.0406 
40.7186 
40.368:1 

40.4871 
40.8306 
40.4335 
-0iH)28 
40.6775 

-0.3032 
-0.7430 
41.2001 
-0.4442 
-1.0537 

-0.5922 

-0.3739 

-1.1671 

-1.1574' 

-0.9583' 

406143 
41.1202' 
-0.3216 
41.06411 


JV589 
.5590 
.5590 
.5591 
.5592 

ii597 
.5.'S97 
.5604 
.5609 
.5625 

.5633 
.5637 
.5643 
.5648 
.5647 


y' 


Nil. 


-.1317 
.1314 
.1312 
.1307 
.1297 

-1265 
.1263 
.1216 
.1165 
.1021 

-.0929 
.0857 
.0756 
.0417 
.0312 


56:12  -.0031 


.5629 


4.0002 


.56^  .0076 


.5620 


.5609  .0189 


Ji607 
.5593 
.5593 
.5592 
.5585 

.5539 


.0098 


4.0206 
.0313 
.0313 
.0321 
.0366 

4.0633 


.5512)  .0763 
.54891  .0863 


.5475 
.5464 


.0931 
.0958 


.54(M  4.1 165 
.5401^  .1171 
.53241  .1412 
J53I6  .1435 
.53111  .1564 

,5230  4.1664 
.5175]  .1792 
.5129  .1906 
.5114  4.1940 


o 

424 
-22 
427 

4l7 
464 

-I7| 
454 
427 
440 
-36 

-  2 

46^ 

462 
-39 
422 

-  3 
-62 
4l3 
461 
436 

444 
462 
441 
-31 
459 

4  5 
-18 
462 
4  1 
-35 

-  5 
46 
-40 
-38 
-22 

•i«4 

468 
4l8 
470 


8*n. 


-4? 

-90 
-43 
-55 
45 

-90 
-15 
^3 
-28 
-90 

-76 
437 
443 
-90 
-38 

-65 

-90 
-47! 
-3! 
-23' 

-16 
45 

-19 
-90, 

-51 

-63| 

-90 

437 

-73 

-90 

-86 

-68 

-90, 

-90' 

-90 

-10 
423 
-63 
4l7 


JVME. 


30  Capricomi 

31  Capricomi 
I  Capneorai 

42  Capricornt 

44  Capricomi 

45  Capricomi 
M  Capricomi 
e>  Aqaarii 

e*  Aquarii 

9  Aquarii 
67  Aqaarii 
X  Aqaarii 
78  Aqaarii 
tf2  Aqaarii 
B.  A.C8Q94 


6 

42.56 

4  6.0 

-18  29.8 

61 

2.54 

5.9 

17  584 

41 

2.51 

6.0 

17  21.3 

5 

42.34 

4  6.1 

-14  35.6 

6 

2.36 

6.7 

14  57.6 

6 

2.36 

6.9 

15  18.7 

6 

2.29 

7.1 

14    7.7 

6 

2.15 

7.3 

11  254 

51 

2.16 

7.6 

12  10.0 

41 

42.03 

4  8.4 

-11  18i2 

6 

1.91 

7.9 

7  36.2 

4 

liJ7 

8.6 

8  13.9 

6 

1.85 

8.6 

7  51.3 

6 

1.80 

8.6 

7  13.9 

6 

41.67 

4  85 

-  4    9.7 

1  29.7 
1  39.8 
3  45.0 


14 
14 
15 

20 
5 
5 


48.1 
18.2 
16.9 
42.9 
45.6 


16  49.6 
23  52.8 
7.7 
13.9 
42.9 
4.0 


5 

6 

10 

18 


4  9  0.0 
4  9  9.8 
4ll   11.4 


-  2 

-  2 

-  1 
4  3 
-11 
-11 

-  0 
46 
4ll 
-11 

-  7 

-  0 


51.5 
4.7 
35.4 
14.7 
35.1 
32.5 

46.8 
5.0 
11.4 
44.2{ 
22.5: 
13.3 


40.4224 
-0.1214 

-0.37781 

-1.2531 

-0.67271 

-0.1724 

-0.3731 

-1.1956 

-0.3617 

41.3259 

-1.0252 

40.9741 

40.8366 

41.2814' 

-0.21 70| 


.5072 
.5070 
.5058 

.5003 
4999 
.4997 
.4974 
.4934 
.4934 


4.2036 
.2039 
J2066 

4i2186 
.2195 
.2201 
.2253 
.2343 
.2343 


458 
430 
4l7 


44 
430 
420 

-28 
422 


.4898  4.2430 
4882!  .2476 
.4873|  .2507 
.4872;  ii513 
.4867'  .2536 
.4864  4.2566 


1479 
\  -13 
i4H2 
i  482 
'  483 
.'432' 


-22 
-51 
-67 

-90 

-90 

-54< 

-«i' 

-90 

-65 

438 
-90 

4  8 

-  1 
4:11 

-56 
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OCCUIiTATIONS,  1877. 


ELEMENTS  FOB  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONB  OF 

PLANETS  AND  STARS  BT  THE  MOON. 

.1 

JirifB.                                                                    1 

Stab's— 

At  Conjunction  in  R.  A. 

PaiaOeU.  . 

Red'ns  firom 

■ 

Name. 

Mag. 

187 

7.0. 

Ad 

Apparent 
DeclliisUon. 

Washington 
MoanTDne. 

HonrAnirle 

H 

7 

x" 

y" 

ITn. 

8^ 

i 

11  Piscium 

Sh 

+L60 

+  8.4 

o       / 

-  2  27.9 

d     h   m 
4    1  52.8 

h    m 
+  7  22.9 

-0.0602 

.4867 

+ii591 

+4f 

14  Piscium 

6 

1.56 

8.4 

-  1  55.5 

4  30.7 

+  9  56.5 

+4^.0307 

.4869 

.2597 

+46 

-43 

21  Piscium 

6 

1.46 

8.2 

+  0  23.7 

13    5.6 

-  5  42.5 

-OiJbTO 

.4884 

.2611 

+31 

-50' 

25  Piscium 

6 

1.43 

8.0 

1  24.6 

15    6.6 

-  3  44J^ 

-0.8447 

.4889 

.2613 

0 

-8!) 

51  Pise,  mult. 

6 

1.20 

7.9 

6  16.7 

5  12  41.0 

-  6  46.1 

-0.4904 

.4967 

iJ593 

+19 

-72, 

62  Piscium 

6 

41.12 

+  8.2 

+  6  37.8 

21  10.5 

+  1  29.0 

+1.3186 

.6012 

+.i363 

+90|  +37t 
+90|  +15 

d  Piscium 

^ 

1.12 

8.2 

6  55.0 

21  23.0 

+  1  41.1 

+1.0639 

.5013 

J2563 

101  Piscium 

6 

0.89 

7.6 

14    2.0 

6  21  29.0 

+  1     4.1 

-0.5237 

.5186 

i2405 

+17 

-4i>, 

104  Piscium 

64 

0.88 

7.8 

13  39.8 

23  12.1 

+  2  44.0 

+OJ2796 

.5200 

.2389 

+60 

-»! 

B.A.C.632 

6 

0.78 

7.4 

17  39.8 

7  10  58.0 

-  9  52.5 

-1.1987 

.5308 

.2260 

-27 

-73 

26  Arietis 

6 

+0.70 

+  7.6 

+19  18.6 

23  23.6 

+  2    8.4 

-Oi2153 

.5430 

+.2086 

+33 

-46 

B.A.C.782 

64 

0.70 

7.9 

18  20.4 

8    0  44.8 

+  3  27.0 

+1.078.1 

.5445 

iM)63 

+90 

+^ 

u  Arietis 

54 

0.66 

7.7 

19  29.3 

4  38.7 

+  7  l2iJ 

+0.6712 

.5486 

.1998 

+90 

♦  1 

47  Arietis 

6 

0.66 

8.0 

20  10.6 

11  30.3 

-10  10.2 

+1.2817 

.5557 

.1873 

+90 

+47 

e  ArietiB,  mult. 

44 

0.62 

7.9 

20  51.0 

11  59.7 

-  9  41.8 

+0.6763 

.5563 

.1864 

+90 

+  3 

64  Arietis 

6 

40.57 

+  7.6 

^24  17.3 

22  32.9 

+  0  28iS 

-1.0198 

.5673 

+.1642 

-16 

-66 

66  Arietis 

64 

0.58 

8.0 

22  22.9 

9    0  18.0 

+  2    9.4 

+1.2263 

.5691 

.1603 

+90 

+44 

7  Tauri,  mult* 

6 

0.56 

7.7 

24    3.1 

2  43.9 

+  4  29.8 

-0.1086 

.5716 

.1545 

+3a  -94| 

rf  Tauri 

3 

0.55 

8.1 

23  43.5 

8    1.4 

+  9  35.2 

+1.0086 

.5770 

+.1414 

+90  +28 

A  Geminorum 

54 

0.87 

6.3 

25  17.2 

19  16  36.0 

-  9  12.7 

+0.7521 

.5996 

-.1152 

+90 

+15. 

B.A.C.25M 

64 

+0.92 

+  6.1 

+24  30.0 

22  31.4 

-  3  32J2 

+0.7987 

.5958 

-.1333 

+90 

+16, 

e  Geminorum 

6 

0.95 

6.0 

26    4.6 

IS    0  91.5 

-  1  46.6 

-1.0132 

.5946 

.1386 

-16 

-64 

K  Gemi.,  mult. 

34 

0.94 

5.8 

24  41.5 

0  30.7 

-  1  37ii 

+0.3365 

.5946 

.1388 

+65 

-  9 

jj}  Cancri 

6 

1.00 

4.7 

22  59.2 

8  56.2 

+  6  27.1 

+0.7633 

.5883^ 

.1625 

+90 

♦U 

ff  Cancri 

6 

1.08 

3.4 

20  51.5 

19  22.4 

-  7  31.6 

+1.0471 

.5797 

.1886 

+26| 

39  Cancri 

6 

-t-lll 

+  3.1 

+20  26.5 

22  20.9 

-  4  40.0 

+0JJ9I3 

A771 

-.1955 

+9q  +15 

40  Cancri 

6 

1.11 

3.0 

20  24.3 

22  23.0 

-  4  38.0 

+0.9206 

.5771 

.1955 

>9«  ^17 

e  Cancri 

6 

1.10 

3.0 

19  58.7 

22  29.7 

-  4  21.6 

+•1.3231 

.5770 

.1957 

+9q  +55  < 

42  Cancri 

64 

1.11 

3.0 

20    9J2 

22  36.2 

-  4  25.4 

+1.1277 

.5769 

.1909 

^  "^^ 

B.A.C.2925 

64 

l.U 

2.9 

20    0.9 

22  41.5 

-  4  20.3 

+1.2482 

.5769 

.1961 

+43; 

y  Cancri 
80  Cancri 

44 

+1.14 

+  3.3 

+21  54.6 

23  36.7 

-  3  27J2 

-0i)207 

.5761 

-.1981 

-  1 

-68 

64 

1.23 

1.1 

18  32.9 

14  11  27.9 

+  7  57.0 

+0.0341 

.5655 

JK223 

+46 

-34I 

83  Cancri 

6 

1.2€ 

0.7 

18  13.5 

14  26.4 

+10  49.0 

-0.3133 

.5629 

J2276 

+27 

-53 

7  Leonis  ' 

64 

1.30 

•f  1.0 

14  55.6 

21  42.5 

.  6  10.7 

+1.2853 

.5567 

J2392 

+90    +40 

8  Leonis 

6 

1.32 

-0.4 

16  59.3 

22  10.9 

-  5  43.4 

-0.8900 

.5563 

J2400 

-4-73 

(Jranos 

+14  59.0 

15    1     3.2 

-  2  57.2 

+0.4199 

.5527 

-.2441 

+69    -17' 

^  Leonis 

6 

+1.32 

-  1.5 

14  35.0 

1     7.2 

-  2  53.4 

+0.8054 

.5538 

.2443 

+  3 

V  Leonis 

5 

1.38 

2.5 

13     1.8 

7  31.4 

+  3  17.4 

+0.7694 

.5488 

.2528 

0 

a  Leonis 

14 

1.42 

3.1 

12  34.0 

12    4.8 

+  7  41.3 

+0.0708 

.5454 

.2580 

-37 

44  Leonis 

6 

1.48 

4.9 

9  24.5 

19  45.7 

-  8  53.6 

+1.2354 

.5400 

JtSSS 

+30 

B.A.C.3562 

64 

+1.47 

-  4.9 

+  9  23.8 

19  55.3 

-  8  44.2 

+1.2048 

.5399 

-.2655 

+00 

+27 

45  Leonis 

6 

1.50 

4.7 

10  23.2 

20  51.2 

-  7  50.3 

-0.0400 

.5393 

.266^2 

+42 

-44 

p  Leonis 

4 

1.52 

5.1 

9  56.2 

22    4.3 

-  6  42.0 

-0.2243 

.5377 

.2661 

+33 

-54 

49  Leon.,  mult. 

6 

1.51 

5.4 

9  17.0 

23  16.5 

-  5  31.8 

+0.1550 

.5371 

.2689 

+53 

-34 

37  Sextantis 

6 

1.55 

6.7 

7    1.1 

16    5  26.5 

+  0  27.9 

+1.0406 

.5341 

J2724 

+90 

+13 

c  Leonis 

5 

+1.63 

-7.6 

+  6  45.6 

12  21.2 

+  7    9.1 

-0.5919 

.5305 

-.2759 

+14 

-79 

75  Leonis 

54 

1.67 

9.7 

2  41.0 

20  16.2 

-  9  11.2 

+1:3428 

.5271 

ii7d4 

+90 

+38 

79  Leonis 

54 

1.70 

10.2 

2    4.8 

23  31.3 

-  6    2.3 

+1.0510 

.5259 

J2790 

+90 

+12 

r  Leonis 

5 

1.73 

9.8 

+  3  31.8 

lY    1  23.8 

-  4  13.3 

-0.9464 

.5253 

.2793 

-6 

-87' 

/Virginis 

6 

2.05 

15.2 

-  5    9.5 

18  11     4.2 

+  4  23.7 

-1.3785 

.5227 

JJ71M 

-45 

-!)« 

;f  Virginis 

5 

2.07 

16.0 

7  19.4 

12  16.2 

+  5  33.5 

+0.5147 

.5213 

.2694 

♦73 

-18 

I  B.A.C.4259 

6 

+2.06 

-16.1 

-  7  21^ 

12  20.2 

+  5  37.3 

+0.5342 

.5214 

-.2698 

+74 

-17 

28  Virginis 
B.A.C.4312 

6 

2.09 

15.8,      6  49.7 

13  35.8 

+  6  50.6 

-0.3520 

.5215 

ii68S 

+^ 

-«4 

64 

2.12 

17.11      9  40.4 

18  11.6 

+11  17.7 

+1.3589 

.5219 

ii651 

+81 

+41 

}b  Virginis 

5 

2.14 

16.8       8  52.5 

19  39.1 

-11  17.5 

+0.1493 

.5221 

.2641 

+50 

-36 

~  ...  °.   . 
F  Virginis 

1  50  Virginis 

6 

2.22 

17.4      10    5.2 

19    2  14.5 

-  4  54.5 

-0.3173 

.5234 

J2682 

+26 

-62 

6 

+2.23 

-17.4   -  9  40.6 

3    8.9 

-  4     1.8 

-^).9758 

.5236  -.25751 

-11 

-90 

OCCUIiTATIONS,  18TT. 
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ELEMENTS  FOB  PACIUTATTNG 

THE  PREDICTION  OP  OCCULTATIONS  OP 

PLANETS  AND  STARS  BT  THE  MOON. 

1 

JVBIK.                                                                                J 

1 

8TAB*8- 

At  CoHJUNcnoN  m  B.  A. 

Limiting 
Parallela, 

1 

Bed'na  from 

#' 

1 

Kama. 

Mag. 

187 

7^. 

Apparent 
Declination. 

Waahlngion 
Mean  Time. 

Hoar  Angle 

H 

Y 

a/ 

y" 

ITn. 

S'o. 

a  Virginia 

6 

^"34 

-18.2 

-12    ^.3 

d    h    m 
19  1 1  20.6 

h     m 
+  3  54.3 

-0.5654 

.5258 

-5487 

*.S 

-80 

B.  A.  C.  4531 

6 

2.37 

18.4 

12  35.3 

15    9.5 

+  7  35.9 

-0.9703 

.5271 

5443 

-12    -90 

a3  Virginia 

6 

244 

19.4 

15  33.9 

19  4C.2 

-11  53.3 

+1.0104 

.5287 

.2384 

+75!  +12 

1  as  Virginia 
B.A.C.4722 

6 

2.45 

19.2 

15    9.3 

20  20.7 

-11  22.9 

+0.4563 

.5285) 

5378 

464    -21 

6 

2.65 

19.8 

17  37.9 

90  10  22.2 

+  2  11.2 

-0.1440 

.5346 

5174 

+30    -53 

•  B.A.C.4739 

64 

+2.67 

-19.8 

-18    9.0 

11  52.0 

+  3  38.1 

+0.0773 

.5353 

-5149 

+40 

-40 

>  B.A.C.4923 

6 

2.94 

19.6 

20  51.9 

31    5  33.1 

-  3  16.3 

-0.5905 

.54:36 

.1831 

+  2-84  1 

■  B.A.C.4964 

6 

3.04 

19.8 

23  31.2 

11     8.7 

+  2    7.8 

+1.2314 

.5466 

.1718 

467    +35 

>  B.A.C.5023 

6 

3.06 

19.3 

21  56.9 

14    5.3 

+  4  58.3 

-0.9315 

.5475 

.1657 

-20'  -90 

42  Libre 

6i 

3.22 

18.4 

23  25.3 

99    0  37.1 

-  8  52.0 

-0.9904 

.5523 

.1421 

-26!  -90 

B.  A.  0.5197 

6 

43i87 

-18.3 

-24  20.0 

3    2.0 

-  6  32J2 

-0.3557 

.5533 

-.1365 

+  9 

-456 

b  Scorpii 

5 

3.32 

1H.3 

25  22.8 

5  15.1 

-  4  23.7 

+0.4663 

.5542 

.1312 

+52    -18 

A*  6corp.,m«/<. 

5 

3.32 

18.0 

24  57.8 

6  24.4 

-  3  169 

-0.1300 

.5546 

.1286 

+20    -52 

B.  A.  C.  56253 

6 

3.31 

17.9 

24  10.2 

6  32.9 

-  3    8.7 

-0.9961 

.5547 

.1281 

-28    -90 

B.A.C.5U55 

6 

3.32 

18.1 

25    2.9 

6  39.8 

-  3    2.1 

-0.0718 

.5547 

.1279 

+22 

-48 

3  Scorpii 

6 

+3.32 

-18.0 

-24  53.1 

6  51.8 

-  2  50.4 

-0.2728 

.5548 

-.1274 

+12 

-61 

4  Scorpii 
B.A.C.58tJ6 

6 

3.35 

18.1 

25  54.5 

7  12.6 

-  2  30.4 

+0.7777 

.5549 

.1267 

+64 

0 

61 

3.34 

17.7 

24  29.3 

8  34.6 

-  1  11.3 

-0.9103 

.5554 

.1233 

-23 

-90 

w  Scorpii 
B.A.C.5314 

3 

3.37 

17.9 

25  45.8 

8  39.9 

-  1     6.2 

+0.4417 

.5555 

.1231 

46O 

-20 

6 

3.39 

17.6 

25  31.6 

10  37  J2 

+  0  463 

-0.0476 

.5562 

.1182 

+23 

-47 

B.A.C.5347 

5 

+3.43 

-17.3 

-26    0.0 

12  39.9 

+  2  45.2 

+0.2237 

J)568 

-.1132 

+36 

-32 

a  Scorpii 

3i 

3.46 

16.3 

25  18.0 

18  18.6 

+  8  11.7 

-1.1275 

.5585 

.0991 

-41 

-90 

a  Scorpii 

n 

3.55 

15.0 

26    9.7 

21  48.9 

+11  34.5 

-0.5351 

.5595 

.0901 

-  5 

-82 

•  r  Scorpii 
B.  A.  C.  5603 

34 

3.61 

15,7 

27  57.8 

93    0  32.4 

-  9  48.0 

+1.1657 

.5601 

.0829 

462 

+32 

64 

3.67 

15.0 

28  16.9 

4  25.4 

-6    3.4 

+1.2081 

.5609 

.0727 

462 

+38 

'  B.A.C.5S00 

64 

+3.74 

-12.6 

-26  50.3 

16  53.3 

+  5  57.3 

-1.0488 

.5622 

-.0394 

-40 

-90 

43  Ophiuchi 

6 

3.»1 

11.9 

28    1.5 

20  44.2 

+  9  39.8 

+0.1026 

.5622 

.0289 

+22 

-38 

3  Sagittarii 

5 

3.86 

9.7 

27  47.1 

94    7    3.6 

-  4  24.3 

-0.3117 

..5613 

.0009 

-  2 

-64 

B.A.C.OKM 

64 

3.84 

9.4 

27    1.3 

8  15.5 

-  3  14.0 

-1.1395 

.5612 

-.0003 

-50 

-90 

B.A.C.6063 

64 

3.90 

8.9 

28    2.8 

10  56.8 

-  0  38.6 

-0.0091 

.5605 

+.0097 

+15 

-45: 

B.A.C.GOri 

64 

+3.93 

-  8.7 

-28  44.5 

11  45.5 

+  0    6.4 

+0.7549 

.5604 

+.0121 

+62 

0' 

B.A.C.6I20 

64 

3.93 

7.9 

28  22.3 

15  15.5 

+  3  30.7 

+0.4105 

.5595 

.0212 

+39 

-211 

B.A.C.6I27 

5 

3.94 

7.9 

28  28.3 

15  48.8 

+  4    2.8 

+0.5312 

.5594 

.0226 

+47 

-14' 

B.A.C.6190 

64 

3.95 

6.9 

28  41.5 

19  49.2 

+  7  54.6 

+0.8839 

.5582 

.0334 

462 

+  9 

B.A.C.6191 

64 

3.94 

6.9 

28  19.6 

19  49.5 

+  7  54.9 

+0.4853 

J>582 

.0334 

+45 

-16 

B.A.C.6194 

6 

+3.90 

-6.7 

-27    5.2 

20    8.9 

+  8  13.6 

-0.8551 

.5581 

+.0342 

-28 

-90 

<  B  A.C.6220 

64 

3.95 

6.4 

28  29.3 

21  49.1 

+  9  50.2 

4O.7345 

.5576 

.0386 

+62 

-  2 

[  ^Sagittarii 

34 

3.93 

4.2 

27    7.0 

95    8  lO.l 

-  4  10.8 

-0.2273 

.5534 

.0651 

+  9 

-58 

ff  Sagittarii 

24 

3.91 

3.2 

26  26.9 

12  25.7 

-  0    4i2 

-0.6595 

.5514 

.0757 

.13 

-.00 

;  B.A.C.656S2 

64 

3.90 

1.5 

26    6.8 

20  27.3 

+  7  40.9 

-0.3424 

.5472 

.0950 

+  6 

-m 

^SagitUrii 

6 

+3.B8 

-  1.2 

-25  28.0 

21  30  7 

+  8  41.9 

-O.9502 

.5467 

+.0974 

-28 

-90 

r}  S^ttarii 
2i  Sagittarii 

6 

3.84 

-  0.4 

24  44.7 

96    1  56.2 

-11     1.6 

-15891 

.5440 

.1077 

-59 

-90: 

1 

6 

3.84 

+  0.8 

24  59.2 

6  51.4 

-  6  16.3 

-0.4695 

.5410 

.1186 

+  2 

-75. 

hi  Sagittarii 
B.a7c.6U64 

44 

3.84 

1.0 

25    9.2 

7    9.7 

-  5  58.7 

-0J2500 

.5408 

.1192 

+13 

-59. 

6 

3.74 

3.1 

23    4.3 

18  44.8 

+  5  13.5 

-1.0207 

.5333 

.1433 

-27 

.90: 

'  B.A.C.eBTd 

64 

+3.73 

+  3.3 

-22  56.3 

9Y19  51.6 

+  6  18.1 

-1.0086 

.5325 

+.1455 

-26 

-90 

4  Capricorni 

6 

3.67 

4.7 

22  11.2 

2  43.1 

-11     3.7 

-0.7960 

.5278 

.1586 

-11 

-90 

B.A.C.7049 

6 

3.67 

5.8 

22  47.8 

8  18.1 

-  5  3<).3 

+0.7901 

.5240 

.1684 

468        0. 

17  Capricorni 

6 

3.58 

7.3 

21  57.5 

16  33.8 

+  2  21.1 

+1.3122 

.5184 

.1819 

+6a{  +46 

^  Capricorni 

6 

3.47 

8.1 

19  30.5 

98  23  23.8 

+  8  .'>8.5 

-0.111»7 

.5140 

.1924 

+28    -51 

If  Capricorni 

54 

3.49      8.5 

20  20.3 

1  50.1 

+11  20  4 

+1^2726 

0)124 

.1959 

+70    +37 

30  Capricorni 

6 

+3.38  +  9.5 

-18  29.7 

8  51.8 

-  5  50.3 

+0.6424 

.5080 

+.2054 

+70 

-10 

3!  Capricorni 
I  Capricorni 
42  Cfapricorni 

64 

3.35 

9.5 

17  58.4 

9     1.9 

-  5  40.5 

+0.0976 

.5078,    .2057 

+41I  -39 

44 

3.34 

9.8 

17  21.3 

11     7.4 

-  3  38.7 

-0.1655 

.5066.    .2083 

+29    -S3 

5 

3.19 

10.6 

14  35.5 

21  23.5 

+  6  19.7 

-1.0179 

.5008 

.2202 

-17 

-90 

44  Capricorni 

6 

3.19 

10.8 

14  57.5 

22  11.7 

+  7    6.6 

-0.4350 

.5004 

5211 

+17 

-70 

^  Capricorni 

6 

+3.191+11.0 

-15  18.7 

22  41.8 

+  7  35.7 

+0.0678 

.5001 

+5216 

+42'   -41   1 
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ELEMENTS  FOB  FACILITATING 

THE  PBEDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON. 

JITHS.                                                                                         1 

Stab's— 

AT  CONJITRCnON  Df  R.  A 

LlmltiDg 
Panlkla. 

Bed'nB  flrom 

Kame, 

Mag. 
5 

187 

Aa 

7.0. 

Li 

Apjparent 
DecUnattoD. 

WasUngton 
Mean  Tune. 

Hour  Angle 

H 

Y 

a/ 

y^ 

c 

+33 

S^ 

^f 

H  Capricorni 

43!l2 

It 
+11.5 

-il  is 

99    3  41.3 

h    m 
-11  33.2 

-0.1273 

.4976 

+..2266 

et  Aquarii 

6 

3.00 

12.0 

11  25.3 

13    9.2 

-  2  21.1 

-0.9397 

.4933 

.2352 

-9 

-90 

«*  Aquarii 

H 

3.00 

12.2 

12  10.0 

13  11.9 

-  2  18j5 

-0.1038 

.4933 

J2352 

+35 

-50 

6/  Aqaarii 

6 

2.78 

13.1 

7  36.1 

80    7  24.9 

-  8  35.3 

-0.7520 

.4972 

.2479 

+.4 

-90 

"X  Aqaarii 

4 

2.75 

13.9 

8  13.8 

12  42.1 

-  3  26.6 

+1.2604 

.4861 

J2507 

+82 

+29 

76  Aqnarii 

6 

+2.72 

+13.8 

-  7  51.2 

13  48.8 

-  2  21.7 

+1.1228 

.48.'>9 

+..2513 

+82 

+.18 

B.A.C.7066 

6 

+2.69  +13J3 

-  5  38.3 

14  10.6 

-2    0.5 

-1.2351 

.4858 

+.J2514 

-26 

-90 

MVImY. 

B.A.C.8094 

6 

+2.57 

+13.9 

-4    9.6 

1    1  45.2 

+  9  15.6 

+0.0708 

.4844 

+.2559 

+47 

-41 

11  Piacium 

6i 

2.48 

14.0 

2  27.8 

9  39.1 

-  7    3.1 

+0J3294 

.4842 

i2580 

+57 

-32: 

14  Piscium 

6 

2.45 

14.1 

-  1  55.4 

12  18.8 

-  4  27.6 

+0.3211 

.4843 

Je584 

+62 

-38 

B.A.C.8276 

6i 

2.33 

13.5 

+  1  32.2 

20  38.6 

+  3  38.8 

-1.3228 

.4851 

.2593 

-35 

-89 

21  Piscium 

6 

2.34 

13.9 

0  23.8 

21     0.3 

+  4    0.0 

+0.0219 

.4852 

.2593 

+45 

-43 

25  Piscium 

6 

+2.32 

+13.7 

+  1  24.7 

23    2.9 

+.  5  69.3 

-0.5599 

.4853 

+..2593 

+16 

-78 

51  Piscn  m«^* 

6 

2.08 

13.5 

6  16.8 

9  20  57.4 

+  3  18.2 

-0.2130 

4920 

.2564 

-55 

6  Piscium 

4i 

2.01 

13.7 

6  55.1 

%    5  48.5 

+11  54.5 

+1.3474 

.4963 

i2531 

+90 

^0 

101  Piscium 

6 

1.77 

12.1 

14    2.1 

4    6  22.0 

+11  45.1 

-0ii820 

.5127 

J2366 

+29 

-54 

104  Piscium 

6i 

1.74 

12.4 

13  39.9 

8    7.1 

-10  33.0 

+0.5961 

.5141 

i2349 

+77 

-12 

4  Arietis 

6 

+1.70 

+11.6 

+16  20.8 

12  32.4 

-  6  15.8 

-1.3026 

.5178 

+.2305 

-38 

.74! 

I  Arietis 

6 

1.65 

11.5 

17  13.2 

17    1.9 

-  1  54.8 

-1.2028 

.5218 

J2257 

-27 

-73 

B.A.C.632 

6 

1.64 

11.4 

17  39.9 

20    6.8 

+>  1     4.3 

-0.9833 

.5247 

J222I 

-10 

-73 

B  Arietis 

5i 

1.57 

11.0 

19  20.1 

5    2  57.3 

+.  7  41.6 

-lJi557 

.5311 

i2133 

-34 

-71 ; 

26  Arietis 

6 

1.5:^ 

11.1 

19  18.7 

8  46.4 

-10  40ij 

-0.0131 

.5370 

.2048 

+44 

-35 

B.A.C.782 

64 

+1.52 

+11.4 

+18  20.4 

10    9.1 

-  9  20.9 

+1.2877 

.5385 

+ii027 

+90 

+45 

ft  Arietis 

54 

1.49 

11.1 

19  29.3 

14    7.2 

-5  30.9 

+0.8706 

.5426 

.1960 

+dO 

+12 

e  Arietis,  mult 

44 

1.43 

10.7 

20  51.0 

21  35iJ 

+  1  42.3 

+0iJ608 

.5505 

.1829 

+90 

+13 

64  Arietis 

6 

1.35 

9.8 

24  17.4 

6    8  18.9 

-11  57.7 

-0.8680 

.5622 

.1609 

-  5 

-66 

7  Tauri,mit2l. 

6 

L32 

9.9 

24    3.2 

12  33.2 

-  7  52iJ 

+0.0390 

.5656 

.1537 

+47 

-26 

11  Tauri 

6 

+1.32 

+  9.6 

+24  56.0 

15    8iJ 

-  5  23.0 

-0.4829 

.5694 

+.1453 

+>18 

-54 

I^Pleiadum 
1  Pleiadum 

54 

1.30 

9.8 

23  54.2 

16  49.0 

-  3  46.6 

+0.8164 

.5712 

.1412 

+90 

^16, 

4 

1.30 

9.9 

23  43.7 

16  51.0 

-  3  44.7 

+1.0021 

.5712 

.1411 

+90 

+271 

m  Pleiadum 

7 

1.30 

9.7 

24  27.2 

16  57.2 

-  3  38.7 

+0.2693 

.5713 

.1410 

+60 

-13' 

e  Pleiadum 

5 

1.31 

9.8 

24    4.9 

16  58.7 

-  3  37.3 

+0.6546 

.5713 

.1409 

+90 

♦  7 

c  Pleiadum 

5 

+1.30 

+  9.8 

+23  59.1 

17  13.9 

-3  22.6 

+0.7910 

.5716 

+.1402 

+90 

+15 

d  Pleiadum 

5 

1.29 

9.9 

23  34.0 

17  26.7 

-  3  10.3 

+1i2511 

.5719 

.1397 

+90 

+50 

17  Tauri 

3 

1.30 

9.9 

23  43.5 

17  64.7 

-  2  43.4 

+1.1516 

.5723 

.1387 

+90 

+39, 

/  Pleiadum 

4 

1.29 

9.9 

23  40.7 

18  35.7 

-  2    4.0 

+1.2939 

.5730 

.1370 

+90 

+57 

k  Pleiadum 

54 

1J29 

9.9 

23  45.7 

18  36.2 

-  2    3.5 

+li2089 

.5730 

.1370 

+90 

+45 

b.A.C.ll9S 

6 

+1.29 

+  9.6 

+25  12.5 

19    2.0 

-1  38.7 

-0.2195 

5735 

+.1357 

+32 

-38 

p  Tauri 

6 

1.25 

9.3 

26    9.7 

Y    3  12.5 

+.  6  12.7 

-0.1727 

.5817 

.1146 

+34 

-341 

^  Tauri,  muZf. 

54 

1.23 

9.0 

27    3.4 

6  55.0 

+  9  46.4 

-0.6820 

.5853 

.1038 

+  6 

-e2i 

X^  Tauri 

54 

1.22 

9.3 

25  20.4 

7  49.0 

+10  38.2 

+1.1617 

J>86] 

.1013 

+90 

+44 

J«  Tauri 

84 

1.22 

9.3 

25  20.7 

7  49.3 

+10  38.5 

+1.1572 

.5861 

.1013 

+90 

+44 

B.A.C.1444 

6 

+1.20 

+  8.5 

+28  22.6 

14  57.4 

-  6  30.8 

•-1.2788 

.5924 

+0.803 

-o5 

-«2 

B.A.C.1648 

64 

1.15 

7.6 

27  49.9 

8    5  47.8 

+  7  42.5 

+0.1263 

.6026 

.0332 

+52 

.11' 

0  Tanri 

2 

1.14 

8.0 

28  30.2 

7  51.2 

+  9  41.0 

-0.4919 

j6037 

.0262 

+.16 

-45 

B.A.C.1709 

64 

1.14 

7.9 

29    5.3 

8  57.2 

+10  43.8 

-1.0527 

.6043 

+..02i@ 

-21 

-«l 

83  Cancri 

6 

1.22 

*  0.7 

18  13.5 

1123    90) 

-  2  40.0 

-0.4370 

.5715 

-.2328 

+21 

-60 

7  Leonis 

64 

1.22 

"0.6 

14  55.6 

19   6  14.8 

+  4     9.4 

+1.1189 

.5654 

.2449 

+90 

+^4 

8  Leonis 

6 

+1i25 

0.3 

+16  59.3 

6  42.3 

+  4  35.8 

-1.0266 

.5651 

-.2455 

-13 

.73 

rb  Lconis 

URANUS 

6 

1.25 

1.0 

14  35.0 

9  33.5 

+  7  20.7 

+0.6390 

.5627 

.2500 

+87 

-6 

14  32.6 

11  40.9 

+  9  23.5 

+0.1444 

.5592 

.2517 

+52 

-31 

1;  Leonis 

5 

1.27 

2.1 

13     1.8 

15  46.3 

-10  40.0 

+0.5921 

.5577 

i2584 

+82 

-10 

a  Leonis 

14 

1.30 

2.6 

12  34.0 

20  11.6 

-  6  24.1 

-0.1032 

.5543 

.2635 

+39 

-46 

B.  A.  C.  3538 

64  41.311 

-  3.8 

+  9  34.8 

18    2  18.4 

-  0  30.3 

+1.2221 

.5498 

-.2698 

+90^ 

+28 

-J 
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ELEBCEKTS  FOB  FACILITATINO  THE  PREDICTION  OF  0CCULTATI0N8  OF 
PliAK ET8  AND  STABS  BY  THE  MOON. 

JVIiT. 


Stae^i 


At  CoxjUNcnoN  e«  R.  A. 


Limittiie 
PuaUell 


Name. 


44  LeoBis 

B.  A.C.  3563 

45  Lvonis 
p  L«oni» 
49L«oius«iiitctt 

37  SezUntis 
e  Leonif 
B.A.C.3836 

75  Leonis 

76  L«onit 

79  Leonit 
r  Leonif 
¥  LieooU 
X  Virginii 
B.  A.  C.  4859 

28  VirginiB 
B.A.C.43I2 

^  Virginia 
g  Virginia 
50  Virgints 

a  Virginia 
73  Virginia 
B.  A.  C.  4531 
83  Virginia 
85  Virginia 

B.A.C.4722 

B.A.C.4739 
B.A.C.4923 
B.A.C.49H4 
B.A.C.5023 

42  Libre 
B.A.C.5I97 
k  Scorpii 
A*Scor.,mii^. 
B.A.C.5253 

B.A.C.5255 

3  Scorpii 

4  Seorpii 
B.A.C.5286 

w  Scorpii 

B.A.C.5314 
B.A.C.5347 

9  Scorpii 
a  Scorpii 
r  Scorpii 

B.A.C.5603 
B.  A.  C  5000 

43  Ophiuchi 
3  Sagittarii 
B.A.C.6024 
B.  A.C6063 

B.  A.C.6a72 
B.A.C.6120 
B.A.C.GI27 

o.A.c.etoo 

B.A.C.6191 
B.A.C.6I94 


64 
6 
4 
6 

6 
5 
6 

54 
6 

54 
5 

44 
6 

6 

6 

64 
5 

6 
6 

6 
6 
6 
6 
6 

6 

64 
6 
6 
6 

54 

6 

5 

5 

6 

6 
6 
6 

64 
3 

6 
5 

34 
14 
34 

64 
64 
6 
5 

64 
64 


Bed*nsftoiD 
1877.0. 

Am,         A3 


+1.32 

1.32 
134 
1.35 
1.35 

+1.37 
1.43 
1.45 
1.45 
1.45 

+1.48 
1.51 
1.51 

1.B0 
1.80 

+Iii2 
1.85 
1.88 
1.96 
1.98 

+2.07 
2.11 
2.13 
2.19 
2.20 

+2.42 
2.45 
2.75 
2.86 
2.89 

+3.09 
3.15 
3.22 
3.20 
3.21 

+3.22 
3.22 
3.25 
3iM 
3.27 

+3.29 
3.33 
3.41 
3.60 
3.57 

+3X»3 
3.79 
3.87 
3.98 
3.99 
4.05 


Apparent 
Declination. 


Waahtecton 
Mean  Tune. 


64  +4.08 
64!  4.11 
4.121 
4.17 
4.15 
+4.10 


5 

64 

64 
6 


It 
'  4.0 

4.0 

3.8 

4.3 

4.3 

.  5.6 
6.3 

7.9 
8.2 
84 

-  8.7 
8.4 
9.9 

14.4 
14.4 

•UJi 
15.4 
15.2 
16.0 
15.7 

16.9 
17.9 
17.2 
18.2 
18.1 

19.0 
19.1 
19.4 
19.8 
19.1 

.18.5 
18.6 
18.7 
18.5 
18.1 

18.4 
18.3 
18.6 
17.9 
18.4 

.18.0 
18.0 
16.9 
16.6 
16.5 

-16.1 
13.4 
12.8 
10.6 
10.1 
9.9 

-  9.8 
9.0 
8.7 
7.9 
7.8 

.  7.5 


h  9  24. 

9  23. 
10  23. 

9  56. 

9  17 


1ft 


7    1.1 

6  45.6 
2  56.2 
2  41.0 
2  193 


+ 
+ 


2 

3 
-  0 
7 

7 

.  6 
9 
8 

10 
9 

-12 
14 
12 
15 
15 


4.8 
31.9 

8.9 
19.4 
21.5 

49.7 
40.4 
52.5 

40.6 

4.3 
44.1 

35.3 

33.9 

9i2 


-17  37.9 
18    $».0 

20  51.9 
23  31.2 

21  56.9 


-23 
24 


25.3 
20.0 


25  22.9 
24  57.8 
24  10.2 

-25    2.9 

24  53.1 

25  54.5 

24  29.3 

25  45.8 

-25  31.6 

26  0.1 

25  18.0 

26  9.7 

27  57.8 

-28  17.0 

26  50.3 

28  1.5 

27  47.1 

27  1.3 

28  2.9 


-28 
28 
28 
28 
28 
-27 


44.5 
22.3 
27.3 
41.5 
19.6 
5.2 


14 


¥ 
3 
3 
4 

7 
8 

13 

19 

1 

3 

4 


m 

38.6 

48.0 

42.2 

1.0 

1.5 

2.1 
44.6 
51.1 
25.8 
12.0 


6  35.6 

8  25.0 

12  40.7 

15  18  27.7 

18  31.6 

19  45.8 

16  0  16.5 

1  42.5 

8  11.4 

9  5.0 

17  10.01 

20  3.4 
20  56.1 

lY    1  32.8 

2  4.0 

15  59i2 
17  28.5 

18  1 1     6.9 

16  42.7 
19  39.5 

19  6  13.1 

8  38.6 
10  52.3 
12  2.0 
12  10J> 

12  17.5 
12  29.6 
12  50.4 
14  12.9 
14  18.2 


HonrAnffle 

H 


16 

18 

0 

3 

6 


16.1 
19.6 
0.5 
32.2 
16.9 


91 


10  11.7 

22  45.8 

2  38.7 

13  2.6 

14  16.1 
16  58.91 


99 


17 

21 

21 

1 

I 

2 


47.9 
19.7 
53.3 
55.7 
56.1 
15.61 


+ 
+ 
+ 
+ 
+ 


h 
0 
0 
1 
4 
5 


m 

47.2 

56.3 

48.5 

2.5 

1.0 


+  9  51.3 

-  7  39.9 

-  1  45.6 

-  0  14.0 
+  0  30.7 

+  2  49.6 
+  4  35.4 
+  8  42.7 
-10  27.5 
-10  23.8 

-  9  12.0 

-  4  49.9 

-  3  26.7 

2  49.8 

3  41.6 


+ 
+ 


+11 

-  9 

-  8 

-  4 

-  3 


31.1 
41.0 
50.1 
22.3 
52.1 


+  9  35.7 
+1 1  2.0 
+  4  A9 
+  9  2!7.2 
-11  40.2 


+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


1 
0 
3 
4 
4 

4 
4 

4 
6 
6 


28.6 

51.8 

0.8 

8.0 

16.2 

22.9 
34.7 
54.8 
14.3 
19.4 


+  8  13.1 
+10  12.3 

-  8  19.0 

-  4  54.8 

-  2  16.0 

+  1  30.3 

-10  22.8 

-  6  38.3 
+  3  23.1 
+  4  34.0 
+  7  10.9 


+  7 
+11 
+11 

-  8 

-  8 

-  7 


58  2! 

22.4 

54.8 

11.5 

ll.l 

5C.2 


+1.0318 
+1.0014 
-0.2272 
-0.4122 
-0.0400 

+0.8260 
-0.7912 
+1.3023 
+1.1092 
+1.2537 

+0.8177 
-1.1543 
-1.3292 

+0iW58 
40^2954 

-0.5821 
+1.1140 
-0.0845 
-0.5455 
-1.1984 

-0.7881 
+1J25I1 
-1.1885 
+0.7840 
+0.2337 

-0.3520 
-0.1292 
-0.7761 
+1.0512 
-1.1066 

-1.1521 
-0.5138 
wO.3121 
-Oi2831 
-1.1508 

-0.2243 
-0.4252 
+0.6272 
-1.0619 
40J2920 

^.1952 
+0.0795 
^ J  .2665 
-0.6673 
+1.0418 

+1.0907 
-1.1540 
+0.0072 
-0.3920 
-1.2210 
-0.0812 

+0.6858 
+0.3456 
40.4674 
+0.82::i3 
40.4284: 
-0.9158 


.5488 
.5487 
.5481 
.4465 

.5458 

.5427 
.5388 
.5357 
.5349 
.5346 

.5336 
.5328 
.5313 
.5261 
.5261 

.5261 

.52631 

.5964 

.5270 

.5271 

.5284 
.5291 
.52!)3 
.5305 
.5306 

J5371 
.5356 
.5423 
.5445 
.5457 

.5498 
.5506 
.5514 
.5518 
.5519 

J>5]9 
.5520 
.5521 
.5526 
.5.'i26 

.5532 
.5539 
.5554 
.5562 
.5568 

.5575 
.5586 
.5586 
.5578 
.5576 
.5572 

.5570 
.556:^ 
.5562 
.5551 
.5551 
.5550 


y" 


-.2711 
.2712 

.2738 
.2745 

-.2778 
.2811 

32834 
i2835 

-.2838 
.2840 
.5839 
J2718 
.2717 

-.2708 
J2671 
.2659 
.2597 

.2588 

-.2495 
.2459 
i2448 
.2386 

.2380 

-.2168 
.2142 
.1815 

.1701 
.1637 

-.1401 
.1345 
.1293 
.1264 
.1262 

-.1259 
.1255 
.1245 
.1211 
.1211 

-.1163 
.1111 
.0972 

.0681 
.0811 

-.0709 

.0375 

-.0271 

+.0008 

.0040 

.0112 

+.0133 
.0228 
.0241 
.0349 
.0349 

+.0357 


N'n. 


+00 
+90 
+32 
+23 
+43 

+90 
+  3 
+90 
+.00 
+90 

+90 
-20 
-36 

458 
459 

+13 

+81 
+381 
+14 
-27 

-  1 
+75 

-28 
+69 
+51 

+18 
+29 
-8 
+67 
-32 

-^ 
+  1 

+431 
+12 
-40 

+15 
+  5 
+61 
-34 
+41 

+15 
+28 
-56 
-12 

462 

462 
-49 
+17 
-6 
-57 
+11 

+58 
+35^ 


8'n. 
+12 


-65 
-44 

0 
-75 
+33 
+17 

+26 

-  2 

-87 
-90 
-30 
-29 

-81 
+17 

-49 

-78 
-90 

.!I0 
+30 
-90 

-  3 
-32 

-65' 

-51 

-90 

+18 

-90 

-90 
-78 
-27 
-61 

-90 

-68 
-72 

-  9 
-90 

-28 

-56 
-40 
-90 
-90 
+20 

+25 
-90 


-70 
-90 
-49 

-  5 
-24 


+43;  -18: 
+62+4 
+41,  -90 
-:«  -90 
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BLEMBITTS  FOE  FACILITATING  THE  PREDICTION  OF  0CCULTATI0N8  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


A1JCI1JST< 


I 


Staa'i 


B.A.C.1198 
^Tauri 
ATaori,i»tcU. 
B.  A.  €.1444 

0*  A.  C«.  1d4I5 

dTanri 
B.A.C.  1709 
B.A.C,1746 
B.A.C.I778 
196  TMfi 

B.A.C.I8B8 
B.A.C.20U7 
4tf  Anrige 

64  Aori^e 

39  G«iiuiior. 

40  Gemioor. 
47  Genii  nor. 
A  Gemioor. 
K  G«m.,  iMiif. 
eLaonu 

B.  A.  f>>  3ooD 

75  Leonii 

76  Leon  it 
79L«odU 
rLaonw 

trL«OIIM 

X  Virginis 
B.A.C.4S250 
26  Virginis 
B.A.C.43I8 

yrVirgiDb 
f  Vircinis 
60  Virginis 
t  Vir^nis 
75  Virginis 

B.A.C.4531 
83  Virginis 

65  Virginig 
B.  A.  C.  4722 
B.  A.  C.  4739 

B.  A.  C.  4923 
B.  A.  C.  4!)tM 
B.  A.  C  502:) 
42  Ltbne 
B.A.C.5I07 

AScAipii 

A*  8eorp.,mii2f 

B.A.C.5253 

B.A.C.5255 

3Scorpii 

4  8eorpii 

B.  A.  C  ijfiM6 
irSeorpii 
B.  A.  0.5314 
B.A.C.5347 
a  Scorfrit 
T  8corpii_ 

28 


lUg. 


6 
6 

H 

6 
6i 

2 

6i 

64 

6 

5 

64 

64 

54 
6 

64 

64 
6 

54 
34 
5 

6 

54 
6 

54 
5 

44 
5 

6 

6 

64 

5 
6 
6 
6 
6 

6 
6 
6 
6 

64 

6 
6 
6 

54 
6 

6 
5 
6 
6 
6 
6 

64 
3 

6 
5 

14 
34 


Eod'nafirom 
1877.0. 


•»2.20 
2.14 
2.12 
2.06 
l.!)3 

.fM 
.93 
.90 
.92 

.85 

.86 
.76 
.76 
.76 
i>d 

J&f 
.65 
.61 
57 

.36 

.36 
.36 
.36 
.37 
.40 

.39 
.57 
.57 
.56 
.61 

.63 
.70 
.71 
77 
J6\ 

.83 
.91 
.92 
2.08 
2.12 

42.40 
2X>2 
2.55 
2.77 
2.82 

42.87 

2.88 
2.89 
a.89 
2.89 
2.92 

42.92 
2.94 
2.97 
3.02 
3.21 

43.27 


4-I2.3 

n.3 

10.9 
9.9 

8.7 

4  8.« 
8.1 
8.3 
7.7 
7ii 

4-7.2 
6.0 
5.9 
5.6 
5.4 

4  5.3 

4.7 

4.5 

4  3.7 

-5.7 

-7.0 
75 
7.3 
7.6 
7.5 

-8.6 
12.7 
12.7 
13.3 
13.7 

-13.6 
14.3 
14.2 
15Ji 
16.2 

-15.6 
164 
16.3 
17.3 
17.5 

-18.1 
18.8 
18.1 
18.0 
18.2 

-I8il 

17.9 
17.7 
17.9 
17.8 

18.2 

-17.5 
18.0 
17.6 
17.7 
16.8 

-17.0 


Apmreni 
Ooelinatlon 


42^12.5 

26  9.7 

27  3.5 

28  22.7 
27  50.0 

428  30il 
20  5.3 
27  35.01 

29  8.7 

27  35.0 

428  55.4 

28  17.5 
28  7.1 
28  22.3 

26  14.5 

426    4.8 

27  3.5 
25  17i3 
24  41.5 

6  45.6 

4  2  55.3 
2  41.U 
2  19.3 
2    iJ6 

4  3  31.9 


0 
7 

7 
6 
9 


8.8 
19.3 
21.5 
49.6 
40.3 


-  8  52.5 

10    5i2 

9  40.6 

12    4.3 

14  44.1 

-12  35.2 

15  33.9 
15    9i2 

17  37.8 

18  9.0 


420 
23 
21 


51.8 
31J2 
56.9 

23  25.3 

24  20.0 


24 
24 
25 
24 
25 

-24 
25 
25 
26 
26 

-27 


.8 
57.8 
I0J2 
2.9 
53.1 
54.5 

29.3 
45.8 
31.6 
0.0 
9.7 
.57.8 


At  CoiuuNCTiON  or  R.  A. 


Liinltins 
PanllcU. 


WMhlnstoo 
MeMiTraie. 


d    h    m 

8    4     3.8 

12  27.6 

16  15.9 

4  0  30.8 
15  42.7 

17  41.2 

18  56.5 

21  18.8 

22  32iJ 

5  3  46.5 

4  66.4 
17  23.3 

19  9.9 
45.3 
62.4 


20 
6   3 


Hoar  Angle 

H 


3  57.91 
8  29.1 
12  59.7 

20  48.8 
10   6  18.7 

11  14.3 

12  46.8 

13  31.5 
15  50.9 
17  87.0 

21  44.8 
18    2  34.9 

2  38.7 

3  60.5 

8  13.6 

9  35.9 

15  52.7 

16  44.7 
18    0  35.1 

3  23.5 

4  14.7 

8  43.5 

9  13.9 

22  47J2 
14    0  14.2 

17  20.6 
22  59J2 

1ft    1  53.0 
12  17.2 

14  40.7 

16  52.8 

18  1j6 

18  10.0 
18  17.0 
18  28.9 
18  49.4 

20  11.0 

20  16.4 

22  12.9 

16    0  15.1 

9  22.1) 
12    6.5 


h 
9 

6 
3 
4 
4 


m 
11.0 

44  J2 

4.7 
50.6 
34.6 


-  2  41.0 

-  1  28.8 
4  0  47.6 
4  1  57i) 
4  6  59.0 

4  8    5i) 

-  3  59.0 

-  2  17.0 

-  0  45.7 
4  6    3ii 

4  6    6.6 

4lO  28.0 

-  9  12.6 


-  I 

43 


43.6, 
42J 


4  9  25.7 
4lO  56.0 


4ll 

-10 


38.31 

r.i 


-8  24.6 


-4 

-  0  32.5 

-  0  28.9 
4-  0  40.6 
4  4  55.0 

4-6  14.6 
-It  41.2 
-10  50.8 

-  3  \6M 

-  0  3:1.3 

4-  0  16.1 

4  4  36.(^ 
4  5    5.4 

-  5  48.9 

-  4  24.8 

4II  16.0 

-  6  26.8 

-  3  39.2 
4  6  22.9 
4  8  41.4 


4lO 

4^11 

-11 
-It 
-II 
-11 


48.81 

55.1 

56.8 

50.1 

38i) 

18.8 


-10    0J2{ 

-  9  56.0 

-  8    2.7 
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-  5  48.7 

40.7143 

.5862 

.1656 

48 

9  Caneri 

6 

1.98 

4  0ij 

90  51.4 

41    1  41.0 

4  4  11.3 

4O.9545 

.5813 

.1927 

4l9 

aOCaaori 

6 

1.95 

-0.2 

90  96.4 

4  37.9 

4  7    li2 

40.7878 

.5797 

J900I 

48 

40  Caneri 

6 

41.95 

-  0.1 

430  94.3 

4  39.9 

4  7    3.9 

4O.8I66 

.5797 

-.9001 

410 

r  Caneri 

6 

IM 

0.1 

19  58.7 

4  46.5 

4  7    9.5 

41.9162 

.5796 

.9003 

439 

49  Caneri 

61 

1.94 

0.1 

90    9.9 

4-59.9 

4  7  15.6 

41.0916 

.5796 

.9005 

433 

B.A.C.  9995 

61 

1.95 

0.1 

90    0.9 

4  56.1 

4  7  18.7 

41.1410 

.5795 

.9008 

431 

y  Caneri 

41 

1.97 

0.7 

91  54.6 

5  59.7 

4  8  13.1 

-0.9166 

.5790 

.9030 

-  7 

-68 

80  Caneri 

61 

41.83 

-  1.7 

418^.8 

17  31.0 

-  4  35.6 

-0.1097 

.57% 

-je{85 

438 

-41 

83  Caneri 

6 

1.80 

3.0 

18^3.5 

90  94.8 

-  1  48.3 

-0.4695 

.5709 

.9341 

430 

-61 

7  Leonia 

61 

1.77 

9.5 

14  55.5 

5    3  27.4 

4  4  58.4 

41.0857 

.5660 

.9469 

490 

439 

8  Leonia 

61 

1.73 

9.8 

16  59.4 

3  54.8 

4  5  94.8 

-1.0549 

.5667 

iM76 

-15 

-73 

9  Lteonia 

5 

1.63 

3.4 

13    1.8 

19  53.4 

-  9  56.4 

4O.5445 

.5617 

Mth 

478 

-19 

a  Leonia 

u 

41.61 

-  3.9 

4I2  34.0 

17  14.6 

-  5  44.8 

-0.1538 

.5594 

-39674 

436 

-49 

X  Virginia 
98  Virginia 
B.A.C.4SI3 

5 

1.43 

11.5 

-  7  19.3 

8  19  38.6 

4II  19.2 

40.1649 

.5498 

.9807 

453 

-36 

6 

1.44 

11.5 

6  49.5 

13  59.1 

-11  99.8 

-0.6745 

.5499 

i«797 

48 

-89 

61 

1.45 

19.3 

9  40.3 

18    7.3 

-7  933 

4O.9775 

.5431 

.9750 

48I 

47 

^  Virginia 

5 

1.46 

19.2 

8  59.4 

18  34.0 

-  6  59.5 

40.0759 

.5439 

32755 

456 

-40 

g  Virginia 

6 

1.51 

12.8 

10    5.1 

•    1  34.8 

-  0  11.0 

-0.6397 

.5440 

asai 

49 

-86 

50  Virginia 

6 

41.51 

-19.8 

.  9  40.6 

2  25.3 

4  0  37.8 

-1.9747 

.5441 

-J9671 

-34 

-90 

1  Virginia 

6 

1.56 

13.7 

19    4.3 

10    9.0 

4  7  58.9 

-0,8758 

.5455 

ii576 

-6 

-90 

75  Virginia 
B.A.C.  4531 

6 

1.58 

14J8 

14  44.0 

12  45.3 

4IO  36.5 

41.1084 

.5461 

.9537 

474 

4I8 

6 

1.61 

13.8 

12  35.9 

13  35i) 

4II  24.5 

-1.9649 

.5469 

.9596 

-35 

-90 

83  Virginia 

6 

1.69 

14.7 

15  33.8 

17  65.7 

-  8  93.8 

40.6557 

.5473.    iM58 

474 

-10 

85  Virginb 

6 

41.69 

-14.6 

-15    9i2 

18  25.9 

-  7  55.3 

4O.1901 

i»474  -.9450 

1 

445 

-38 

436  OCC  18TT. 
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miKMEHTS  FOB  FACIUTATINO  THE  PREDICTION  OF  OCCtJLTATlONS  OF 

PLANETS  AND  8TAR8  BT  TUK  MOON. 

1 

SEPTBHBEB.                                                                               | 

Stab's^ 

A.T  CoHJUNcnoK  or  R. 

A. 

Limltinz 
Parallela. 

Bed*n8from 

Ham. 

Ma«. 

187 

Am, 

7.0. 

Ai 

+22!0 

AmMfent 
Declination. 

Washinii^toa 
Heaa  Tine. 

Hhor  Angle 

H 

Y 

a/ 

y' 

ITd. 

8n. 

B.A.C.7986 

6 

^m 

-  f  38.2 

d    b    m 
90    9    4.3 

h    m 
-  1  44.4 

-1,0737 

.4882 

+.2535 

-iS 

-98 

B.  A. C Hv94 

6 

4.03    23J^ 

4    9.4 

20  36.8 

+•  9  29.5 

+02437 

.4872 

i2580 

+57 

-32 

11  Pischitt 

6i 

4.01    24.4 

2  27.7 

91    4  29.3 

-  6  50.4 

+0.4084 

.4871 

.2599 

+67 

-24 

14  Piachitt 

6 

4.00    24.5 

-  1  55iJ 

7    8.7 

-  4  15.3 

+0.5018 

.4872 

.2603 

+74 

-19 

B.A.C.H876 

4 

6i 

3.97 

252 

+  1  32.4 

15  27.4 

+  3  50.1 

-1.1468 

.4878 

2610 

-19 

-89 

21  Piscium 

6 

V).96 

+25.8 

+  0  24.0 

15  49.1 

+  4  11.2 

+0.2036 

.4879 

+.2610 

+56 

-34 

25  Piscium 

6 

3.96 

25.4 

1  24.9 

17  51.7 

+  6  106 

-0.3804 

.4881 

J26I0 

+25 

-66 

51  Piiic.,  mifll . 

6 

3.96 

26.7 

6  17.1 

99  15  48.6 

+  3  31.7 

-0.0350 

.4934 

.2569 

+42 

^5 

9  Pisciam 

31 

3.95 

26.1 

14  43.1 

99  23  25.5 

+10  14.9 

-1.3938 

.5082 

.2363 

-53 

-76 

101  Piwiiim 

6 

34)6 

26.1 

14    24 

94    1  39.2 

-11  35.3 

-0.1312 

.5095 

2342 

438 

-46 

104  Plseimn 

6i 

^.94 

+262 

+13  40.1 

3  26.7 

-  9  50.9 

+0.6883 

.5106 

+.2324 

+00 

-  4 

4  Artetiv 

6 

3.9Bi   25.6 

16  21.0 

7  58.5 

-  5  27.2 

-1.1773 

.5134 

.2277 

-24 

-74 

(  Arietit 

6 

3.95    25.1 

17  13.4 

12  35.3 

-  0  58.8 

-1.0827 

.5164 

i2224 

-17 

-73 

B.  A.C.632 

6 

3.96    25.0 

17  40.1 

15  45.7 

+  2    5.8 

-0.86:)8 

.5186 

.2164 

-  3 

-73 

0  Arietis 

5i 

3.96 

24.2 

19  20.3 

22  49.9 

+  8  56.8 

-1.1529 

.5236 

.2090 

-24 

-71 

26  Arictii 

6 

+3.96  +23.9 

+19  18.9 

95    4.52.1 

-  9  12.5 

+0.1085 

.5281 

+i2002 

+50 

-29 

fi  Arietis 

5i 

3.95    23.3 

19  29.6 

10  26.3 

-  3  49.0 

+1.0062 

.5322 

.1912 

+iK) 

+21 

e  ArietiSfiAv/l. 

41 

3.«I6    22.3 

20  51.2 

18  15.7 

+  3  44.9 

+0.9892 

.5384 

.1775 

+90 

+22 

04  Arietta 

6 

3.J»f»'   20.2 

24  17.5 

96    5  32.9 

-  9  20.8 

-0.8046 

.5475 

.1553 

-  1 

-66 

7  Taurt,  mnU. 

6 

3.97[    19.7 

1 

24    3.3 

10    2.0 

-  5     1.1 

+0.1229 

.5509 

.1456 

+51 

-22 

1 1  Taari 

6 

+3.97  +18.9 

+24  56.1 

12  47.0 

-  2  22.0 

-0.4221 

.5529 

+.1396 

+21 

-50 

g  Pleiaduni 

51 

3.95     19.1 

23  54.4 

14  33.4 

-  0  39.4 

+0.9154 

.5543 

.1356 

+90 

+22 

i  Pleiadom 

4 

3.94     192 

23  43.8 

14  35.5 

-  0  37.3 

+1.1071 

.5543 

.1355 

+90 

+35 

m  Pleiadom 

7 

3.ir7'    19.0 

24  27.4 

14  42.0 

-  0  31.0 

+0.3507 

.5344 

.1353 

+66 

-  9 

e  Pleiadum 

5 

3.95'    19.1 

24    5.1 

14  43.6 

-  0  29.5 

+0.7487 

.5544 

.1352 

+90 

+12 

e  Pleiadum 

5 

+3.94  +18.9 

+23  59.2 

14  59.8 

-  0  13.9 

+0.8888 

.5546 

+.1347 

+90 

+20 

ri  Tauri 
B.A.C.  1192 

3 

3.94'    18.9 

23  43.7 

15  43.2 

+  0  28.0 

+1.2601 

.5552 

.1328 

+90 

+52 

6 

3.95'    18.1 

25  12.6 

16  54.7 

+  1  36.9 

-0.1562 

.5561 

.1303 

+35 

-34 

p  Tauri 

6 

3.94     16.7 

26    9.8 

9T    1  37.8 

+10     1.0 

-0.1216 

.5625 

.10!K) 

+37 

-31 

^  Tauri,  mail. 

r>l 

3.94     15.7 

27    3.6 

5  35.8 

-10    9.8 

-0.6546 

.5651 

.OtnK) 

+  7 

-«0 

X*  Tauri 

51 

+3.90  +16.1 

+25  20.5 

6  33.7 

-  9  14.1 

+1.2514 

.5658 

+.0964 

+90 

+55 

r»  Tauri 
B.A.C.  1646 

81 

3.90    16.1 

^-S  20.8 

6  33.9 

-  9  13.9 

+I.247I 

.5658 

.0<)64 

+90 

+54 

61 

3.79;    10.9 

27  50.0 

9B    6  12.7 

-10  2J).2 

+0.1394 

.5786 

.0302 

+53 

-10 

,3  Tauri 

2 

3.80    10.0 

28  30.2 

8  17.8 

-  8  29.1 

-0.50*37 

.57JM 

.0240 

+15 

-45 

B.A.C.  1700 

61 

3.7l>      9.7 

29    5.3 

9  37.3 

-  7  12.7 

-1.0832 

.5800 

.0197 

.25 

-61 

B.A.C.  1746 

61 

+3.74  +  9.7 

+27  35.0 

12    8.0 

-  4  48.0 

+0.5248 

.5808 

+.012S 

+81 

+12 

B.A.C.  1772 

6 

3.77.     8.9 

29    8.7 

13  25.7 

-  3  33.3 

-1 .0ti.*>9 

.5813 

+.0083 

-25 

-61 

136  Tauri 

5 

3.66,     8.3 

27  35.0 

18  58.8 

+  1  46.5 

+0.5369 

.5827 

-.0084 

+82 

+13 

B.A.C.  1082 

61 

3.70      7.5 

28  55.4 

20  13.0 

+  2  57.8 

-0.8646 

.5830 

mu 

-  6 

-61 

B.A.C.20i»7 

61 

3.52      4.8 

28  I7i> 

99    9  26.9 

-  8  20.0 

-0.6:UM) 

.5844 

.0529 

+  8 

-66 

4<)  Aungc 

51 

+3.49;  +  4.4 

+28    7.0 

11  20.9 

-  6  31.1 

-0.5644 

5844 

-.0586 

+12 

-52 

54  Auriga 
3!»  C^i^mfnor. 

6 

3.48      4.0 

2a  22.2 

13     1.9 

-  4  53.6 

-0.9273 

.5843 

.0638 

-11 

-62 

61 

3.33      3.2 

26  14.5 

20  36.9 

+  2  23.2 

+0.6:*6I 

.5836 

.0868 

+90 

+14 

40<trfninor. 

61 

3.31       32 

26    4.8 

20  52.4 

+  2  38.1 

+0.8295 

.5836 

.0874 

+00:  +22  1 

47  (teminor. 

6 

3.28      1 .7 

27    3.5 

90    1  31.7 

♦  7    6.3 

-0.6101 

.5827 

.1014 

+l<^ 

-57, 

.S2Cjeininor. 

6 

+3.21+21 

+25    5.8 

2  52.3 

♦  8  23.7 

+1.2540 

.5824 

-.1052 

+90 

+54 

A  Geminc 

1    51 

3.18      1.4 

25  17.1 

6  20.1 

+11  43.3 

+0.6778 

.5815 

.1153 

+90 

+10, 

B.A  C.2di4 

61 

3.08  >  0.6 

24  2!1.!1 

12  34.4 

-  6  17.2 

+0.7026 
-l.15i>3 

.5797 

.1328 

+90 

+10' 

c  uemifiorum 

6 

3.09  -  0.4 

26    4.5 

14  2S).9 

-  4  26.3 

.5791 

.1381 

-2^ 

-64 

«  Gem.,  muli. 

31 

3.06  +  0.1 

24  41.5 

14  39.6 

-  4  17.0 

+0.22:?4 

.579ffl    .13«7 
57551  -.1690 

+5fc^  -15 

ft*  Caneri 

6 

+2.90  -  1.2 

+22  59.1 

23  27.4 

+  4  10.4 

+0.6265 

+89|   +3 

» 

OCTOBEl 

R. 

1 
1 

ttCancri 
39  Caneri 

6 

+2.71 

-2.7!  +20  514 

1  10  14.8 

-  9  27.0 

+O.8760 

.5707 

—.1886 

+9Q|  +14  1 

6 

2.65'     3.1     20  26.4 

13  17.9 

-  6  30.9 

+0.7079 

.5602 

.1955 

+O0I  +  4 

40Cafkcri 

6  IVi.(i6»-  3.0i  4«0  24.2 

13  20.0 

-  6  28.» 

+0.7371 

.5692* -.19551 

+001  +6 

438 


OCCULTATIONS,  1 877, 


ELEMENTS  FOR  FAdLITATIlfG 

THE  PRKDICTIOl 

[  OF  OCCULTATIOlfS  OF         ; 

PLANETS  AND  STABS  BY  THE  MOON. 

il 

OCTOBKB.                                                                                  1 

STAB'8- 

4 

At  CoNJimcTioir  n  B.  A.                   1  ff^jj^gf    1 

Bed'QS  from 

1 

Name. 

Mag. 
6 

187 

7.O. 

A3 

Apparent 
Oecllnation. 

Waahington 
Mean  lime. 

HonrAnrie 

H 

Y 

x' 

y' 

V*1L 

8*B.    1 

e  Cancri 

•>^'65 

.«i;9 

+lS  58.6 

d    h    m 
1  13  2&9 

h    m 
-  6  22.1 

+1.1434 

.5691 

-.1960 

^ 

e 

♦32: 

42  Cancri 

Gh 

2.65 

3.0 

20    9.1 

13  33.5 

-  6  15.8 

+0.9458 

.5691 

.1901 

♦99 

♦>I8' 

B.A.C.2925 

6i 

2.64 

2.9 

20    0.8 

13  39.0 

-  6  10.5 

+1.0668 

.5690 

.1964 

+90 

♦96 

V  Cancri 
80  Cancri 

4i 

2.68 

3.7 

21  54.5 

14  30.5 

-  5  16.2 

-1.0233 

.5686 

.1964 

-t5 

-68 

6i 

2.45 

4.6 

18  32.8 

9    2  37.9 

+  6  19.3 

-0.1956 

.5627 

iS236 

+34 

-46 

83  Cancri 

6 

^.42 

-5.1 

+18  13.4 

5  37.5 

+  9  12.3 

-0.5512 

.5613 

-J2293 

+16 

-e6 

7  Leonia 

6i 

2.27 

6.3 

14  55.5 

12  53.9 

-  7  47.1 

+1.0254 

.5579 

.2410 

♦90 

♦17 

8  Leonia 

6 

2.30 

6.0 

16  59.3 

13  22.1 

-  7  20.0 

-1.1439 

.5577 

.2427 

-22 

-73; 

iff  Loonia 

6 

2.23 

5.8 

14  34.9 

16  17.3 

-  4  31.1 

+0.5374 

.5562 

.2474 

+78 

-11 

V  Leonia 

5 

2.13 

6.3 

13    1.7 

22  36.9 

+  1  35.1 

+0.4862 

.5534 

.2568 

+74 

-15 

Uranus 

+12  54.5 

S    2  43.0 

+  5  32.5 

-4).4544 

.5494 

-J962I 

+91 

-e& 

a  Leonia 

U 

+2.09 

-  6.8 

12  33.9 

3    5.4 

+  5  54.0 

-0.2151 

.5516 

J2e25 

+33 

-52 

B.A.C.3538 

6i 

1.99 

6.9 

9  34.8 

9  liii 

+11  50.0 

+1.1105 

.5493 

.2697 

+90 

♦«» 

44  Leonis 

6 

1.98 

7.0 

9  24.4 

10  34.6 

-10  52.4 

+0.9194 

.5489 

.2710 

+90 

♦•  7 

B.A.C.3562 

64 

1.98 

7.0 

9  23.7 

10  43.9 

-10  43.5 

40.8888 

.5489 

.2712 

+90 

♦  5 

45  Leonia 

6 

-I-1.99 

-  7.3 

+10  23.2 

11  38.1 

-  9  51.1 

-0.3389 

.5486 

-.2721 

+97 

-60 

p  Leonia 

4 

1.96 

7.6 

9  56.2 

13  56.6 

-  7  37.5 

-0.5234 

.5479 

i?744 

♦17 

-72 

49  Leon.,  mtUt. 

6 

1.95 

7.5 

e  17.0 

14  56.8 

-  6  39.3 

-0.1519 

.5475 

i}753 

+36 

-50 

37  Sextantia 

6 

1.87 

7.7 

7     1.1 

19  55.2 

-  1  5li2 

+0.71 09 

.5461 

.2795 

+90 

-  6 

e  Leonia 

5 

1.81 

8.5 

6  45.6 

4    2  31.9 

+  4  31.9 

-0.8954 

.5445 

J2838 

-  3 

-c» 

B.  A.  C  3886 

6 

♦1.75 

-  8.6 

+  2  55.3 

8  30.6 

+10  18.3 

+1.1959 

.5435 

-J2867 

♦90 

♦94 

75  Leonia 

5i 

1.74 

8.7 

2  41.0 

10    3.0 

+11  47  j6 

+0.!I886 

.5433 

J3872 

+90 

♦  9 

76  Leonia 

6 

1.73 

8.6 

2  19.3 

10  47.8 

•  11  29.1 

+1.1314 

.5432 

J2875 

+90 

♦19 

70  Leonia 

6 

1.72 

8.9 

+  2    4.8 

13    7.4 

-  9  14.3 

+0.7015 

.5430 

ild82 

+90 

-  8 

B.A.C.4933 

6 

1.80 

14.8 

-20  51.8 

8  11  31.6 

+  9  52i) 

-0.7340 

.5640 

.1871 

-6 

-90 

B.A.C.4984 

6 

+1.85 

-15.4 

-23  31.1 

16  44.1 

-  9    7.1 

+1.0411 

.5657 

-.1749 

♦67 

♦17 

B.A.C  5023 

6 

1.89 

15.1 

21  56.9 

19  28.8 

-  6  27.6 

-1.0421 

.5665 

.1683 

-97 

-90 

42  Libre 

5i 

2.02 

15.0 

23  25.2 

9    5  20.7 

+  3    1.2 

-1.0723 

.5691 

.1435 

-33 

<90 

B.A.C.  5197 

6 

2.06 

15.1 

24  19.9 

7  37.0 

+  5  13.4 

-0^507 

.5696 

.1376 

+  4 

-73 

b  Scorpii 

5 

2.09 

15.1 

25  22.8 

9  42.4 

+  7  140 

• 

+0.3529 

.5700 

.1326 

+45 

"23 

A>  Scorp.ffRiid. 

5 

+2.10 

-15.0 

-24  57.7 

10  47.8 

+  8  16.9 

-0.2224 

.5702 

-.1293 

+15 

-67 

B.A.C.  5253 

6 

2.11 

14.9 

24  10.1 

10  55.8 

+  8  24.6 

-1.0620 

.5702 

.1288 

-33 

-W) 

B.A.C.  5255 

6 

2.11 

15.1 

25    2.9 

11     2.3 

+  8  30.9 

-0.1651 

.5702 

.1285 

+18 

-64 

3  Scorpii 

6 

2.12 

15.0 

24  53.0 

11   13.7 

+  8  41.9 

-0.3596 

.5703 

.1283 

♦^ 

-67 

4  Scorpii 

6 

2.12 

15J3 

25  54.5 

11  33.2 

+  9    0.6 

+06611 

.5703 

.1272 

♦62 

-7. 

B.A.C.  5286 

64 

+2.13 

-14.8 

-24  29.3 

12  507 

+10  15.3 

-0.9750 

X.705 

-.123? 

-27 

-90 

ir  Scorpii 
B.A.C.  5314 

3 

2.12 

15.1 

25  45.7 

12  55.7 

+10  20.1 

+0.3386 

.5705 

.1234 

-95 

6 

2.17 

15.0 

25  31.5 

14  46.6 

-11  53i2 

-0.I3II 

.5708 

.1186 

*ia  "^ ' 

B.A.C.  5347 

5 

2.20 

15.0 

26    0.0 

16  42.8 

-10    1.5 

+0.1379 

.5710 

.1131 

-36 

a  Scorpii 

34 

2  28 

14.3 

25  18.0 

22    4.4 

-  4  52.1 

-1.1612 

.5714 

.0984 

-44 

-90 

a  Scorpii 

H 

+2.35 

-14.3 

-26    9.7 

lO    1  24.6 

-  1  39.4 

-0.5754 

.5715 

-.0892 

-  7 

-85 

r  Scorpii 
B.A.C.5603 

34 

2.40 

14.5 

27  57.8 

4    0.7 

+  0  50.7 

+l.(nK)4 

.5715 

.0819 

♦62 

+24 

64 

2.49 

14.2 

28  16.9 

7  43.6 

+  4  25.1 

+1.1439 

,^7U 

.0712 

♦62 

♦3i» 

B.A.C.5800 

64 

2.65 

12.6 

26  50.3 

19  43./» 

-  8    2.5 

-1.0290 

.5697 

.0369 

-39 

-90 

43  Ophiuchi 

6 

2.73 

12.5 

28     1.5 

23  26.7 

-  4  27.5 

+0.1094 

.5689 

-.0264 

♦22 

.:38 

3  Sagittarii 

5 

+2.88 

-10.9 

-27  47.1 

11    9  27.9 

+  5  11.1 

-0.2702 

.5656 

+.0018 

0 

-61 

B.A.C.  6024 

64 

2.89 

10.6 

27     1 .3 

10  39.1 

+  6  19.7 

-l.OSU 

.5654 

.0051 

-46 

-90 

B.  A .  C  o063 

64 

2.96 

10.5 

28    2.9 

13  16.7 

+  8  51.4 

+0.0378 

.5643 

.0123 

♦17 

-42 

B.A.C.  6072 

64 

299 

10.6 

28  44.5 

14    4.4 

+  f)  37.4 

+0.7916 

.5640 

.0145 

♦61 

♦  2 

B.A.C.6I20 

64 

3.04 

9.9 

28  22.4 

17  30.0 

-1 1     4.7 

+0.4625 

.5625 

.0238 

♦43 

-18 

B.  AC.  61 27 

5 

3.05 

10.0 

28  28.3 

18    2.7 

-10  33.1 

+0.5826 

.5623 

.0254 

♦61 

-11 

B.A.d.6190 

64 

+3.11 

-  9.3 

-28  41.6 

21  58.7 

-  6  45.7 

+0.9421 

.5604 

+.0360 

♦13 

1  B.  A.C.619I 

64 

3.10 

9.2 

28  19.6 

21  59.1 

-  6  45.4 

40MXf2 

.5604 

.0360 

-in 

'  B.A.C.6194 

6 

3.07 

8.8 

27    5.3 

22  18.2 

-  6  26.9 

-0.7720 

.5602 

.0368 

-90 

B.A.C.  6220 

64 

3.15 

8.9 

28  29.4 

23  56.7 

-  4  52.1 

40.8007 

.5594 

.0412 

+  3 

^  Sagittarii 

34 

3.30 

6.6 

27    7.0 

19  10    9.6 

+  4  58.8 

-0.1229 

.5537 

.0677 

♦^  -51 

ff  Sagittarii 

24 

+;^.3i 

-  5.7 

-26  26.9 

14  22.8 

+  9    30 

-0.5400 

.551 1; +.07801 

-61    -4« 
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T^T.KMENTS  FOR  FACILITATmG 

THE  PREDICTION 

'  OF  0CCULTATI0N8  OP 

PLANET8  AND  8TAB8  BT  THE  MOON. 

• 

{ 

DCTOBEB. 

Stab's— 

1                    1 

At  CoRjUMcnoN  ni  R.  A. 

Limiting 
Parallela. 

Bed'DS  from 

ITUM. 

Mag. 

187 

7.0. 

Apparest 
DeelloatloQ. 

Waahinatoo 
Mean  Time. 

Hour  Angle 

H 

Y 

X^ 

y' 

urn. 

4lS 

8*0. 

«■> 
-67 

B.  A. 0.6568 

61 

43*42 

-  4.1 

-26^   6^.8 

d    h    m 
19  22  21.1 

b     m 
-  7  15.4 

-0.20r3 

.5458 

4.0970 

yff  8«gitUrii 

6 

3.41 

3.6 

25  28.1 

23  24.1 

-  6  14.7 

-0.8074 

.5451 

.0993 

-19 

-90 

X^  Bagiturii 

6 

3.44 

2.4 

24  44.8 

IB    3  48.7 

-  1  59.0 

-1.1347 

.5422 

.1093 

-41 

-90 

y«  SagitUrii 
i*  Sagiturii 

61 

3.44 

2.5 

24  39J2 

3  51.8 

-  1  56.1 

-1.2306 

.5421 

.1095 

-50 

-90 

6 

3.51 

1.7 

24  59.2 

8  43.1 

4  2  45.4 

-0.3099 

.5388 

.1202 

4IO 

-63 

k*  Sasittarii 

4i 

43.53 

-  1.7 

-25    9.2 

9    1.4 

4  3    3.0 

-0.0914 

.5386 

4.1208 

421 

-49 

B.A.C.61^ 

6 

3.61 

4  1.3 

23  24.4 

20  36.4 

-  9  44.9 

-0.8337 

.5305 

.1443 

-15 

-90 

B.A.C.6OT8 

^ 

3.61 

1.5 

22  56.3 

21  43.4 

-  8  40.1 

-0.8194 

.5297 

.1467 

-14 

-90 

4  Capricorni 

6 

3.66 

3.1 

22  11.3 

14    4  35.7 

-  2    1.1 

-0.5944 

.5250 

.1592 

0 

-85 

B.A.C.7049 

6 

3.74 

4.1 

22  47.8 

10  11.7 

4  3  24.3 

40.9963 

.5212 

.1689 

467 

4l3 

90  Caprieonii 

6 

43.79 

48.0 

-19  30.5 

1ft    1  20.9 

-5  54.2 

40.1148 

JS113 

4.1927 

441 

-38 

^  Capncorni 

4 

3.77 

9.1 

17  43.1 

4  37.9 

-  2  43.1 

-1.2243 

J>094 

.1970 

-37 

-00 

30  Caprieonii 

6 

3.83 

10.1 

18  29.7 

10  51.1 

4  4  19.1 

40.8882 

iK)59 

J2055 

472 

4  5 

31  Capricorni 

61 

3.82 

10.2 

17  58.4 

n     1.0 

4  3  28.8 

4O.3449 

.a058 

.2057 

454 

-26 

I  Caprkomi 

41 

3.83 

10.8 

17  21.1 

13    7.1 

4  5  31.1 

4O.0947 

.5046 

.2084 

441 

-39 

4*Z  Capricorni 

5 

43.84 

4I3.5 

-14  35.5 

23  25.0 

-  8  28.8 

-0.7563 

.4995 

4.2203 

-  1 

-90 

44  Capricorni 

6 

3.86 

13.4 

14  57.5 

16    0  13.3 

-  7  41.8 

-0.172$^ 

.4992 

.2212 

430 

-54 

43  Copricorni 

6 

3.86 

13.4 

15  18.6 

0  43.5 

-  7  V2Ji 

40.3293 

.4989 

i26l7 

466 

-27 

fi  Capricornr 

5 

*3Jb» 

14.6 

14    7.5 

5  43.6 

-  2  20.9 

40.1385 

.4968 

.2267 

447 

-37 

«>  Aqoarii 

6 

3.87 

16.8 

11  25.2 

15  12.2 

4  6  51.9 

-0.6688 

.4932 

.2354 

46 

-89 

c<  Aqoarii 

51 

43.89 

4I6.5 

-12    9.9 

15  14.8 

46  54.4 

4O.I668 

.4932 

4.2354 

449 

-35 

67  Aquarii 

6 

3.92 

20.4 

7  36.0 

17    9  26.6 

4  0  36.5 

-0.4802 

.4886 

.2447 

418 

-73 

78  Aqoarii 

6 

3.96 

21.1 

7  51.1 

15  49.5 

4  6  49.1 

41.3922 

.4884 

.2517 

482 

446 

B.A.C.79«6 

6 

3.9:1 

21.7 

5  38.2 

16  11.1 

4  7  10.1 

-0.9658 

.4876 

.2518 

-  ^ 

-90 

B.  A.  €.81194 

6 

3.94 

23.6 

4    9.4 

16    3  42.9 

-  5  36.6 

40.3323 

.4869 

.2564 

463 

-27 

11  Piaciom 

61 

43.98 

424.5 

-  2  27.7 

11  34.4 

4  2    2.2 

40.4837 

.4873 

4ii585 

473 

-19 

14  Piaciom 

6 

3.99 

24.7 

-  1  55.2 

14  13.3 

4  4  36.9 

40.5725 

.4875 

.2589 

479 

-15 

B.A.C.a276 

61 

3.99 

S26.1 

4  1  32.4 

22  30.3 

-11  19.^ 

-1.0862 

.4886 

.2597 

-15 

-89 

21  Piscioin 

6 

4.00 

25.9 

0  24.0 

22  51 .9 

-10  58.3 

40.2601 

.4887 

.2596 

458 

-31 

3S  Piieiam 

61 

3.99 

26.3 

2  15.3 

19    0  16.5 

-  9  36.0 

-1.4119 

.48<K) 

.25i)8 

-49 

-88 

25  Piaeiam 

6 

44.00 

426.1 

4  1  24.9 

0  54.0 

-  8  59.5 

-0.3263 

.4891 

455J)8 

4«7 

-62 

51  Piae.,  mult. 

6 

4.09 

28.0 

6  17.1 

22  42.6 

-11  46.7 

-0.0215 

.4955 

.2561 

443 

-44 

101  Piaciom 

6 

4.25 

28.2 

14    2.4 

61    8  11.6 

-  3  15.4 

-0.175J5 

.4997 

.2343 

434 

-49 

104  Piaciom 

61 

4.25 

28.1 

13  40.2 

9  57.6 

-  1  32.5 

40.6327 

.5149 

.2324 

486 

-  7 

4  Ariatia 

6 

4.28 

28.0 

16  21.1 

14  25.9 

4  2  47.6 

-1.2317 

.5180 

3377 

-30 

-74 

f  Arietta 

6 

44.31 

428.0 

4l7  13.4 

18  59.0 

4  7  12.4 

-1.1455 

.5212 

4.2225 

-23 

-rj 

B.  A.C.6:i2 

6 

4.33 

27.7 

17  14.0 

22    6.8 

4IO  14.4 

-0.9330 

.5234    .2186 

-  7 

-73 

$  Ariatia 

61 

4.39 

27.1 

19  20.3 

66    5    4.9 

-  7    0.7 

-1.2:«8 

.5287    .2094 

-32 

-71 

2b  Ariatia 

6 

4.41'   26.5 

19  18.9 

II     2.0 

-  1   15.0 

40.0125 

.5334    i2003 

445 

-34 

B.A.C.7d2 

61 

4.42 

26.4 

18  20.7 

12  26.8 

4  0    7.0 

41.3323 

.5345 

.1980 

490 

453 

u  Arietia 

51 

44.43 

426.0 

4l9  29.6 

16  31.3 

4  4    3.5 

40.8964 

.5378 

4.1913 

490 

4l4 

e  Arif*tia,m«/<. 

41 

4.49    25.0 

20  51.2 

66    0  14.0 

4II  30.6 

40.8654 

.5439 

.1775 

490 

4l4 

64  Arietia 

6 

4.60t   23.0 

24  17.6 

11  21.9 

-  1  44.5 

-0.9367 

.5527 

.1552 

-10 

^66 

7Taun,  m«/l. 

6 

4.611   22.2 

24    3.4 

15  47.5 

4  2  31.7 

-0.0191 

.5561 

.1456 

443 

-2!) 

llTaori 

6 

4.62!   21.6 

24  56.2 

18  30.5 

4  5    8.9 

-0.5634 

.55821 

.1395 

4l3 

-58 

f  Pleiadum 
i  Pleiadom 

51 

44.60  421.4 

423  54.4 

20  15.5 

4  6  50.0 

40.7667 

.5595  4.1354 

490 

4l3 

4 

4.6O;   21.5 

23  43.9 

20  17.6 

4  6  52.0 

40.9570 

.55«)5    .1353 

4!I0.   425   1 

m  Pleiadum 

7 

4.60    21.4 

24  27.4 

20  24.1 

4  6  58.5 

40.C036 

.5596;    .1351 

45^ 

-17 

t  Pleiadum 

5 

4.61    21.4 

24    5.1 

20  25.7 

4  7    0.0 

40.6001 

.5597;    .1349 

487 

4  4 

r  Pleiadum 

5 

4.GI!    21.4 

23  59.3 

20  41.7 

4  7  15.4 

4O.7394 

.5598'    .1344 

490 

4I2 

d  Pleiadum 

5 

4.59    21.4 

23  34i£ 

20  55.0 

4  7  28.2 

41.2114 

.5600    .1337 

490 

446  < 

9  Taori 

3 

44.60  421.2 

423  43.7 

21  24.5 

4  7  56.6 

41.1079 

.5603  4.1328 

490 

436' 

/  Pleiadum 

4 

4.60    21.2 

23  40.9 

22    7.5 

4  H  3H.I 

4l.2'»23 

.5609    .1309 

490 

451! 

k  Pleiadum 

5^ 

4.59    21.1 

23  45.9 

22    8.1 

4  8  38.7 

41.1655 

.5609    .1309 

490 

441 

B.A. 0.1198 

6 

4.64    20.8 

25  12.7 

22  a5.2 

4  9    4.8 

-0.3047 

.5612,    .1299 

427,  -421 

pTauri 

6 

4.691    18.9 

26    9.8 

64    7  12.6 

-  6  36.8 

-0.2?W 

.5671     .1086 

428;   -39 

^  Tan  n, ma/I. 

5^ 

44.69.417.8 

427    36 

1 1     8.:< 

.  2  49.9 

-0.8171 

.5696  4.0982 

-41-63' 
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ELSaiENTS  FOB  FACILITATING 

THE  PBEDICTION  OP  OCCULTATIOH8  OT 

PLANETS  AND  STABS  BT  THE  MOON. 

OCTOBE 

B. 

• 

STAB'fl— 

At  CoHjUHcnoN  »  B.  A. 

Undtfac 
ParalM^ 

Bed*n8  from 

Name. 

Mag. 
5i 

187 

da 

Aprpamnt 
Declination. 

Waahlngtoo 
Mean  Tune. 

HonrAiUEl^ 

H 

r 

a/ 

y' 

Itn. 

8*a. 

1 
0  • 

X^  Tauf  i 

44*65 

4lf.9 

435  30.5 

a   li    m 
M13    5.6 

h    m 
-  1  54.8 

41.0887 

.5701 

4.0969 

^ 

*•  Taari 
B.  A.  C.  1648 

H 

4.65 

17.9 

35  30.8 

13    5.9 

-  1  54.5 

41.0783 

.5701 

.0959 

490^ 

4^' 

6i 

4.66 

11.5 

37  50.0 

95  1 1  36.:| 

-  3  18.4 

-0.0498 

.5811 

.0393 

441 

-19 

fi  Tauri 

3 

4.66 

10.8 

38  30.3 

13  41.3 

-  1  18.3 

-0.6950 

.5817 

.0330 

4  4 

-60 

fi.A.C.1746 

6i 

4.61 

10.1 

37  35.0 

17  31.3 

4  3  33.5 

40.3305 

.5837 

4.0113 

465 

4-  3 

136  Tauri 

5 

44.59 

4  8.3 

437  35.0 

96    0  33.3 

4  8  57.4 

40.3373 

.5837 

-.0093 

465 

4-  3 

B.A.C.1883 

6i 

4.61 

7.5 

3d  55.4 

1  36.6 

4lO    8.8 

-1.0673 

.5838 

.0189 

-93 

St 

B.A.C.*i097 

H 

4.47 

4.0 

38  17.5 

14  54.4 

-  1    5.1 

-0.8531 

.5835 

.0533 

-61  -«3l 

49  AurigiB 

5i 

4.45 

3.6 

38    7.0 

16  48.8 

4  0  44.8 

-0.7786 

.5833 

.0593 

-  1 

Sfi 

54  AurigiB 

6 

4.43 

3.0 

38  33.3 

18  31.3 

4  3  33.3 

-1.1447 

.5830 

.0644 

-31 

-ea 

39  Gemiaor. 

6i 

44il8 

4  1.7 

436  14.5 

97    3  10.9 

4  9  44.6 

40.4730 

.5813 

-.0868 

476 

4.  3 

40  Geminor. 

6i 

4.36 

1.7 

36    4.8 

3  36.6 

4  9  59.7 

40.6164 
-0.8337 
41.0488 

.5813 

.0876 

4^0 

4.10 

47  Geminor. 

6 

4.33 

0.1 

37    3.4 

7    9.6 

-  9  38.4 

.5797 

.1011 

-  4 

-4i:{ 

53  Gem  ID  or. 

6 

s  4.14 

4  04 

35    5.7 

8  31.3 

-  8    9.9 

.57!>8 

.1050 

4do 

494 

A  Geminomm 

54 

4.11 

-  0.6 

35  17.1 

13    3.3 

-  4  47.3 

40.4613 

.5779 

.1148 

474 

-  1 

B.A.C.Si514 

64 

44.01 

-  3.0 

434  39.9 

18  33.8 

4  1  18.7 

40.4853 

£753 

-.1319 

47b 

-  1 

K  Garni.,  muU. 

H 

3.98 

36 

34  41.4 

30  30.3 

4  3  31.3 

40.0011 

.5743 

.1374 

444 

-97 

7  Cancri ' 

64 

3.81 

^Jb 

33  34.8 

98    4  38.8 

4ll     1.5 

41.1489 

.5703 

.1579 

490 

437 

u}-  Caoori 

6 

3.81 

4M 

33  590 

5  38.8 

411  59.1 

40.4075 

.5698 

.1603 

470 

-  8 

tf  Canori 

6 

358 

5.9 

30  51.3 

16  31.6 

-  1  38.8 

40.6609 

.5639 

.1863 

4^ 

4^3 

35  Canari 

64 
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OOCULTATIONS  OF  PLANETS  AND  STARS  BY  THE  MOON,  YISIBLB  AT 

WASHINOTON,  D.  C,  DURING  THE  TEAR  1877. 
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WASHINGTON  MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 
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6    0.7 

23 

18    2.7 

19 

19    3.0 

14 

11  44.9 

8 

9  lO.t 

30 

22  23.8 

26 

22  42.1 

21 

15    9.4 

15 

13  23.1 

Feb. 

7 

2  43.1 

May 

4 

2  16.9 

• 

28 

18  36.9 

22 

17  38.9 

14 

7    0.3 

11 

5  47.3 

Aug. 

4 

22    8.6 

29 

21  58.2 

21 

11   15.2 

18 

9  13.6 

12 

1  44.1 

Not.     6 

2  19.1 

28 

15  26.4 

25 

12  36.8 

19 

5  24.2 

13 

6  42.3 

Mar. 

7 

19  34.3 

JuDe 

1 

15  57.6 

%' 

9    9.3 

90 

11    6.6 

14 

23  39.9 

8 

19  15.8 

Sep.t 

2 

12  59.0 

27 

15  32.5 

22 

3  40.6 

15 

22  33.0 

9 

16  53.7 

Dec.      4 

20    0J3 

1 

< 

1 

3ATELL 

.ITE 

IV, 

Aug. 


11 

28 


""H       ID 

13  59.1 
6  33.8 


Sept 


14 

30 


Get 
Nov. 


17 
3 


Nov.    20 


In  the  following  Tables  x  and  y  are  the  rectangular  coordinates  for  each  Satellite, 
referred  to  the  centre  of  the  primary  and  the  major  and  minor  axes  of  the  apparent 
ellipse  described  by  the  Satellite,  x  is  positive  on  the  east  side  of  the  planet;  negative 
on  the  west  side,     y  is  positive  when  north;  negative  when  south, 

jf  and  ^  are  the  coordinates  which  correspond  to  a  constant  value  of  the  major  axis 
and  maximum  value  of  the  minor  axis,  us  seen  from  the  sun  at  its  mean  distance. 

The  factors  by  which  xf  and  y^  must  be  multiplied  to  obtain  the  t^ooordinates  x  and  y 
at  any  time,  are  given  for  each  Satellite  on  pages  470-471. 

p  is  the  inclination  of  the  minor  axis  of  the  apparent  ellipse  to  the  circle  of  declina- 
tion ;  reckoned  from  the  northy  -f  towards  the  east. 

''''  So~ ' 
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JUP1T£R^S  SATELLITES. 


1 
COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE  DESCRIBED  BY  THE 

SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 

t 

FROM  THE 

SUN,  FOR  THE  TIME  (0  AFTER  GEO- 

CENTRIC  SUPERIOR  CONJUNCTION. 

1 

SATELLITE    I. 

t 

x' 

y' 

t 

I' 

y' 

t 

x' 

}f 

d     h    m 

n 

II 

il     li    m 

II 

II 

d     h    m 

// 

II 

0     U     0 

+    0.0 

+  6^.6 

0  15     0 

+  87.1 

-  4.0 

16    0 

—105.1 

—  \A 

0     0  20 

5.4 

6.6 

0  15  20 

83.7 

4.3 

1     6  20 

106.4 

1.5 

0     0  40 

10.8 

6.6 

0  15  40 

80.1 

4.5 

1    6  40 

107.5 

1.2 

0     1     0 

16.1 

QSS 

0  16    0 

76.4 

4.7 

17    0 

108.3 

Oi^ 

0    1  20 

21.4 

6.5 

0  16  20 

72.5 

5.0 

1     7  20 

108.8 

0.5 

0     1  40 

26.6 

6.4 

0  16  40 

68.4 

5J2 

1     7  40 

109.1 

—  05 

0    2    0 

+  31.8 

+  6.3 

0  17    0 

+  64.1 

5.4 

1     8    0 

—109.1 

+  O.l 

0    280 

36.9 

6.2 

0  17  20 

59.6 

5.5 

1     8  20 

108.9 

0.5 

0    2  40 

42.0 

6.1 

0  17  40 

55.0 

5.7 

1     8  40 

108.4 

0.8 

0    3    0 

46.9 

6.0 

0  18    0 

50.3 

5.9 

1     9    0 

107.6 

1.1 

0    3  20 

51.7 

5.8 

0  18  20 

45.5 

6.0 

1     9  20 

106.6 

1.4 

0    3  40 

56.4 

5.7 

0  18  40 

40.5 

6.1 

1     9  40 

105.3 

1.8 

0    4    0 

-f  63.9 

+  5.5 

0  19    0 

+  35.5 

—  6.3 

1  10    0 

—103.8 

+  2.1 

0    4  20 

65.3 

5.3 

0  19  20 

30.4 

6.4 

1  10  20 

102.0 

2.4 

0    4  40 

69.5 

5.1 

0  19  40 

25.2 

6.4 

1  10  40 

99.9 

2.7 

0    5    0 

73.6 

4.9 

0  20    0 

19.9 

6.5 

1  11     0 

97.6 

3.0 

0    5  20 

77.5 

4.7 

0  23  20 

14.6 

6.6 

1  11  20 

95.1* 

3.3 

0    5  40 

81.2 

4.4 

0  20  40 

9.2* 

^J6 

1  11  40 

92.3 

3.5 

0    6    0 

4-  84.7 

+  4.2 

0  21     0 

+     38 

—  QJ6 

1  12    0 

—  89.3 

+  3.8 

0    6  20 

88.0 

3.9 

0  21  23 

—     15 

6.6 

1  12  20 

86.1 

4.1 

0    6  40 

91.1 

3.7 

0  21  40 

6.!) 

6.6 

1  12  40 

82.7 

4.3 

0    7    0 

94.0 

3.4 

0  22    0 

12.3 

6.6 

1   13    0 

79.1 

4.6 

0    7  20 

96.6 

3.1 

0  22  20 

17.6 

6.5 

1  13  20 

75.3 

AJ6 

0    7  40 

99.0 

2.8 

0  22  40 

22.9 

6.5 

1  13  40 

71.3 

5.0 

0    8    0 

4-101.1 

+  2.5 

0  23    0 

—  28.1 

-  6.4 

1  14    0 

—  67.1 

+  5.2 

0    8  20 

103.0 

2.2 

0  23  20 

33.3 

6.3 

1  14  20 

i$lA 

5.4 

0    8  40 

104.7 

1.9 

0  23  40 

38.4 

6.2 

1  14  40 

58.3 

5.6 

0    9    0 

106.J 

1.6 

1     0    0 

43.4 

6.1 

1  15    0 

53.7 

5.8 

0    9  20 

107.3 

1.3 

1     0  20 

48.3 

5.9 

1  15  20 

49.0 

5.9 

0    9  40 

108.1 

0.9 

1     0  40 

53.1 

5.8 

I  15  40 

44.1 

6.1 

0  10    0 

+108.7 

+  0.6 

I     1     0 

—  57.7 

—  5.6 

1  16    0 

—  39.1 

+  6ii 

0  10  20 

109.1 

+  0.3 

J     1  20 

62.2 

5.4 

1  16  20 

34.0 

6.3 

0  10  40 

109.1 

—  O.l 

1     1  40 

66.6 

5.2 

1  16  40 

28.9 

6.4 

0  11     0 

109.0 

0.4 

1     2    0 

70.8 

5.0 

1  17    0 

23.7 

6.5 

0  11  2a 

108.6 

0.7 

1     2  20 

74.8 

4.8 

1  17  20 

18.4 

6J5 

0  11  40 

107.9 

1.0 

I     2  40 

78.6 

4.6 

1  17  40 

13.0 

6j6 

0  12    0 

+106.9 

—  1.3 

1     3    0 

—  82.2 

—  4.4 

1  18    0 

—    7.7 

+  6.6 

0  12  20 

105.7 

1.7 

1     3  23 

85.6 

4.1 

1  18  20 

-    2.3 

66 

0  12  40 

104.2 

2.0 

1     3  40 

88.9 

3.8 

1  18  40 

+    3.1 

6.6 

0  13    0 

102.5 

2.3 

1     4    0 

91.9 

3.6 

1  19    0 

8.5 

6.6 

0  13  20 

100.5 

2.6 

1     4  20 

94.7 

3.3 

1  19  20 

13.8 

6.6 

0  13  40 

98.3 

2.9 

1     4  40 

97.3 

3.0 

1  19  40 

19.1 

6.5 

0  14    0 

+  95.8 

—  3.2 

1     5    0 

—  99.6 

—  2.7 

1  20    0 

+  24.4 

+  6.6 

0  14  20 

93.1 

3.5 

I     5  23 

101.7 

2.4 

0  14  40 

+  90.2 

—  3.7 

1    5  40 

—103.5 

—  2.1 

^ 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE    II. 

/ 

( 

x' 

y* 

t 

z' 

y' 

t 

xf 

y' 

d     h    in 
0     0     0 

+  ao 

+rJ5 

d     h    m 
16     0 

+139!5 

n 

—  7.3 

d     h    m 
2  12     0 

-166:4 

-i'.5 

0     0  40 

8.5 

12.2 

1     6  40 

134.2 

7.7 

2  12  40 

168.6 

2.9 

:    0     1  20 

17.0 

12.1 

1     7  20 

128.6 

8i2 

2  13  20 

170.4 

2.3 

0     2    0 

25.5 

12.1 

1     8     0 

122.7 

8.6 

2  14    0 

171.9 

1.8 

1     0     2  40 

33.0 

12.0 

1     8  40 

116.5 

9.0 

2  14  40 

173.0 

15 

0     3  20 

42i2 

11.8 

1     9  20 

110.1 

9.4 

2  15  20 

173.6 

—  0.6 

,040 

+  50.5 

+1J.7 

1  10    0 

+103.4 

—  9.8 

2  16    0 

—173.8 

0.0 

:    0     4  40 

58.6 

11.5 

1  10  40 

96.4 

10.1 

2  16  40 

173.6 

+  0j6 

0     520 

66.5 

11.3 

1  11  23 

89  J2 

10.5 

2  17  20 

172.9 

15 

0    6    0 

74.3 

11.0 

1  12    0 

81.7 

10.8 

2  18    0 

171 UJ 

1.8 

0    6  40 

81.9 

10.8 

1  12  40 

74.1 

11.0 

2  18  40 

170.3 

2.4 

0    7  20 

89.4 

10.5 

1  13  20 

66.3 

11.3 

2  19  20 

168.4 

3.0 

0    8    0 

+  96.6 

+10.1 

1  14    0 

+  58.3 

—11.5 

2  20    0 

—1665 

+  3.5 

■    0    8  40 

103.6 

9.8 

1  14  40 

50.2 

11.7' 

2  20  40 

163.5 

4.1 

0    9  20 

110.3 

9.4 

1  15  20 

42.0 

11.8 

2  21  20 

160.4 

4.7 

0  10    0 

116.7 

9.0 

1  16    0 

33.7 

12.0 

2  22    0 

156.9 

55 

0  10  40 

122.9 

8.6 

1  16  40 

25.3 

12.1 

2  22  40 

153.0 

5.8 

0  11  20 

128.8 

8.2 

1  17  20 

16.8 

12.1 

2  23  20 

148.8 

6.3 

0  12    0 

+134.4 

+  77 

1  18    0 

+    8.3 

—125 

3    0    0 

—1445 

+  6.8 

0  12  40 

139.6 

7.3 

1  18  40 

—    OiJ 

125 

3    0  40 

139.3 

7.3 

0  13  20 

144.5 

6.8 

1  19  20 

8.8 

12.2 

3    1  20 

134.1 

7,8 

0  14    0 

140.0 

6.3 

1  20    0 

17.3 

12.1 

3    2    0 

128.5 

85 

0  14  40 

153i2 

5.7 

1  20  40 

25.7 

12.1 

3    2  40 

122.6 

8j6 

0  15  20 

157.0 

5.2 

I  21  20 

34.1 

12.0 

3    3  20 

116.4 

9.0 

0  16    0 

+160.5 

+  4.7 

1  22    0 

—  42.4 

—11.8 

3    4    0 

—109.9 

+  9.4 

0  16  40 

163.6 

4.1 

1  22  40 

50.6 

11.7 

3    4  40 

103.1 

9.8 

0  17  20 

166.3 

3.5 

1  23  20 

58.7 

11.5 

3    5  20 

96.1 

10.1 

0  16    0 

168.6 

3.0 

2    0    0 

66.7 

11.3 

3    6    0 

88.9 

10.5 

0  18  40 

170.5 

2.4 

2    0  40 

74.5 

11.0 

3    6  40 

81.5 

10.8 

0  19  20 

171.9 

1.8 

2    1  20 

82.1 

10.7 

3    7  20 

73.9 

11.0 

0  20    0 

+172.9 

+  1J8 

2    2    0 

—  89.5 

—10.4 

3    8    0 

—  66.1 

+11.3 

0  20  40 

173.6 

+  0.6 

2    2  40 

96.7 

10.1 

3    8  40 

58.1 

11.5 

0  21  20 

173.8 

0.0 

2    3  20 

103.7 

9.8 

3    920 

50.0 

11.7 

0  22    0 

173.6 

—  0.6 

2    4    0 

110.4 

9.4 

3  10    0 

41.8 

11.8 

,    0  22  40 

172.9 

IJH 

2    4  40 

116.8 

9.0 

3  10  40 

33.5 

12.0 

1    0  23  20 

1 

171.8 

• 

1.8 

2    5  20 

123.0 

8.6 

3  11  20 

25.1 

J2.1 

5 

'10    0 

+170.4 

—  2.4 

2    6    0 

—128.9 

—  85 

3  12    0 

—  16.6 

+12.1 

;    1    0  40 

168.5 

3.0 

2    6  40 

134.5 

7.7 

3  12  40 

—    8.1 

125 

,    1     1  20 

166.2 

3i> 

2    7  20 

139.7 

75 

3  13  20 

+    0.4 

125 

1     2    0 

163.5 

4.1 

2    8    0 

144.6 

6.7 

3  14    0 

9.0 

125 

1     2  40 

160.4 

47 

2    8  40 

149.1 

65 

3  14  40 

17.5 

12.1 

1     3  20 

157.0- 

5Si 

2    9  20 

153.3 

5.7 

3  15  20 

26.0 

12.1 

1 

1     4    0 

+1535 

—  5.8 

2  10    0 

—157.1 

—  55 

3  16    0 

+  34.4 

+12.0 

.    1     4  40 

149.0 

6.3 

2  10  40 

160.6 

46 

1     5  20 

+144.4 

—  6.8 

2  11  20 

—1637 

—  4.1 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

! 

SATELLITE    III. 

m 

\ 

1 

t 

1 

z' 

y' 

t 

x' 

y' 

t 

x' 

y' 

tl     h    m 

It 

It 

d     h    m 

// 

II 

h     d    m 

-2K^:3 

11 

0     0     0 

+    0.0 

+17.4 

2  12     0 

+225.4 

—10.1 

5     0     0 

-  5.6 

0     1  20 

13.5 

17.4 

2  13  20 

217.3 

10.8 

5     1  20 

266.4 

4.8 

0    2  40 

26.9 

17.3 

2  14  40 

208.6 

lli> 

5    2  40 

269.8 

4.0 

0    4     0 

40.3 

17.2 

2  16    0 

199.5 

12.1 

5    4     0 

272.6 

3J2 

0    5  20 

53.6 

17.1 

2  17  2J 

189.9 

12.7 

5    5  20 

274.7 

2.3 

0    6  40 

66.8 

16.9 

2  18  40 

179.9 

13.3 

5    6  40 

2765 

1.5 

0    8    0 

+  79.8 

+16.7 

2  20    0 

+169.4 

—13.8 

5    8    0 

—277.0 

—  0.6 

0    9  20 

92.7 

16.4 

2  21  20 

loo.o 

14.3 

5    9  20 

277.2 

+  OiJ 

0  10  40 

105.3 

16.1 

2  22  40 

147.2 

14.8 

5  10  40 

276.7 

1.1 

0  12    0 

117.6 

15.8 

3    0    0 

135.6 

15.2 

5  12    0 

275.5 

1.9 

0  13  20 

129.7 

15.4 

3    1  20 

123.7 

15.6 

5  13  20 

273.7 

2.7 

0  14  40 

141.5 

15.0 

3    2  40 

111.5 

16.0 

5  14  40 

271.2 

3.6 

0  16    0 

4-153.0 

+14.5 

3    4     0 

+  9«J.O 

—16.3 

5  16    0 

—268.1 

+  4.4 

0  17  20 

164.1 

14.0 

3    5  20 

86.3 

166 

5  17  20 

264.4 

5.2 

0  18  40 

174.7 

13.5 

3    6  40 

r3.3 

16.8 

5  18  40 

260.1 

6.0 

0  20    0 

184.9 

13.0 

3    8    0 

63.2 

17.0 

5  20    0 

255.1 

6.8 

0  21  20 

194.7 

12.4 

3    9  20 

47.0 

17.2 

5  21  20 

249.5 

7.6 

0  22  40 

204.1 

11.8 

3  10  40 

33.6 

17.3 

5  22  40 

243.3 

8.3 

1     0    0 

+21 3.0 

+11.1 

3  12    0 

+  20.2 

—17.4 

6    0    0 

-236.6 

+  9.1 

1     1  20 

221.4 

10.5 

3  13  20 

+    6.7 

17.4 

6    1  20 

229.3 

9.8 

1     2  40 

229.3 

9.8 

3  14  40 

—    6.8 

17.4 

6    2  40 

221.4 

10.5 

1     4    0 

236.6 

9.1 

3  16    0 

23.3 

17.4 

6    4    0 

213.0 

11.1 

1     5  20 

243.3 

8.3 

3  17  20 

33.7 

17.3 

6  .5  20 

204.1 

11.8 

1     6  40 

249.5 

7.6 

3  18  40 

47.1 

17.2 

6    6  40 

194.7 

12.4 

1     8    0 

4-255.1 

+  6.8 

3  23    0 

—  60.3 

—17.0 

6    8    0 

—184.9 

+13.0  1 

1     9  20 

26).0 

6.0 

3  21  20 

73.4 

16.8 

6    9  20 

174.7 

13.5 

1  10  40 

264.3 

5.2 

3  22  40 

86.3 

16.6 

6  10  40 

164.1 

14.0 

1  12    0 

268.0 

4.4 

4    0    0 

99.0 

16.3 

6  12    0 

153.0 

14.5 

1   18  20 

271.1 

3.6 

4     1  20 

111.5 

16.0 

6  13  20 

141.5 

15.0 

1  14  40 

273.6 

2.7 

4    2  40 

123.7 

15.6 

6  14  40 

129.7 

15.4 

1  16    0 

+275.5 

+  1.9 

4     4     0 

—135.7 

—15.2 

6  16    0 

—117.6 

+15.8 

1  17  20 

276.7 

1.1 

4     5  20 

147.2 

14.8 

6  17  20 

105.2 

16.1 

1   18  40 

277.2 

+  0.2 

4     6  40 

158.4 

143 

6  18  40 

92.6 

16.4 

1  20    0 

277.0 

—  0.6 

4     8    0 

169.3 

13.8 

6  20    0 

79.8 

16.7 

1  21  20 

276.2 

1.5 

4     9  20- 

179.8 

13.3 

6  21  20 

66.8 

16.9 

1  22  40 

274.7 

2.3 

4  10  40 

189.9 

12.7 

6  22  40 

53.6 

17.1 

2    0    0 

+272.6 

—  3.2 

4  12    0 

—199.5 

—12.1 

7    0    0 

—  40.3 

+17J2 

2     1  20 

269.8 

4.0 

4  13  2:) 

208.6 

11.5 

7    1  20 

26.9 

17.3 

2    2  40 

266.4 

4.8 

4  14  40 

217.3 

10.8 

7    2  40 

—  13.4 

17.4 

2    4    0 

262.3 

5.6 

4  16    0 

225.5 

10.1 

7    4    0 

+    0.1 

17.4 

2    5  20 

257.6 

6.4 

4  17  2J 

233.1 

9.4 

7    5  20 

13.6 

17.4 

2    6  40 

252.3 

7.2 

A  18  40 

.     240.1 

8.7 

7    6  40 

27.0 

17.3 

•3    8    0 

+246.4 

—  8.0 

4  20     0 

—246.5 

—  8.0 

7    8    0 

+  40.4 

+17iJ 

2    9  20 

240.0 

8.7 

4  21  23 

252.3 

7J2 

2  10  40 

+233.0 

—  9.4 

4  22  40 

—257.6 

6.4 

t 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE   IV. 

• 

1 

x' 

y' 

i 

x* 

y' 

c 

x' 

y' 

d      h 

M 

/» 

d    b 

M 

II 

d   h 

u 

// 

1        0    0 

+    0.0 

+34.8 

5  18 

+406J2 

—19.3 

11  12 

—449.0 

—135 

0    3 

22.8 

34.8 

5  21 

393.1 

20.6 

11  15 

457.4 

12.0 

0    6 

45.6 

34.7 

6    0 

379.2 

21.9 

U  18 

464.8 

10.5 

0    9 

68.3 

34.5 

6    3 

364.4 

23.1 

11  21 

471 J2 

8.9 

0  IS 

90.9 

34.2 

6    6 

348.8 

24.3 

12    0 

476.5 

7.3 

0  15 

113^2 

33.9 

6    9 

332J> 

25.5 

12    3 

msA 

5.7 

0  18 

+135.3 

+33.5 

6  12 

+315.4 

• 

—26.6 

12    6 

—484.0 

—  4.1 

0  31 

157.1 

33.0 

6  15 

297.6 

27.6 

12    9 

4d6iS 

2.5 

1    0 

178.5 

32.4 

6  18 

279iS 

28i» 

12  12 

487.3 

—  OJJ 

1        1    3 

199.6 

31.8 

6  21 

260.2 

29.4 

12  15 

487.3 

+  0.8 

!         1     6 

220.3 

31.1 

7    0 

240.6 

30.3 

12  18 

486.3 

2.4 

1    9 

240.4 

30.3 

7    3 

220.5 

31.1 

12  21 

484iS 

4.0 

1        *  ^2 

+260.0 

+29.5 

7    6 

+199.9 

—31.8 

13    0 

—480.9 

+  5.7 

'        1  15 

279.0 

28.6 

7    9 

178.8 

32.4 

13    3 

476.6 

7.3 

i        1  18 

297.4 

27.6 

7  12 

157.4 

33.0 

13    6 

471.3 

8.9 

'        1  21 

315.2 

26.6 

7  15 

135.6 

33i> 

13    9 

465.0 

10.5 

3    0 

332.3 

25.5 

7  18 

113J> 

33.9 

13  12 

457.6 

12.0 

9    3 

348.6 

24.3 

7  21 

91.2 

34  iS 

13  15 

449.3 

13.5 

2    6 

+364.1 

+23.1 

8    0 

+  68.7 

—34.5 

13  18 

—440.0 

+15.0 

9    9 

378.9 

21.9 

8    3 

46.0 

34.7 

13  21 

429.7 

16.4 

2  12 

392.9 

20.6 

8    6 

23i2 

34.8 

14    0 

418.5 

17.8 

3  15 

406.0 

19.3 

8    9 

+    0.3 

34.8 

14    3 

406.3 

l9Ji 

2  IB 

418J2 

17.9 

8  12 

—  22-5 

34.8 

14    6 

393JI 

30j6 

331 

429.5 

16.5 

8  15 

45.3 

34.7 

14    9 

379.3 

31.9 

3    0 

+439i^ 

+15.0 

8  18 

—  66.0 

—34.5 

14  12 

+364.6 

+23.1 

3    3 

449.1 

13.5 

8  21 

90.5 

34i2 

14  15 

349.1 

24.3 

3    6 

457.5 

12.0 

9    0 

112.9 

33.9 

14  18 

332.8 

25.4 

3    9 

464.9 

10.5 

9    3 

135.0 

33.5 

14  21 

315.7 

36.5 

3  12 

471.3 

8.9 

9    6 

156.8 

33.0 

15    0 

398.0 

27.5 

3  15 

476.6 

7.3 

9    9 

178^2 

32.4 

15    3 

279.6 

28.5 

3  18 

+480.8 

+  5.7 

9  12 

—199.3 

—31.8 

15    6 

—260.5 

+29.4 

3  31 

484.0 

4.1 

9  15 

220.0 

31.1 

15    9 

240.9 

30.3 

4    0 

486.2 

2.5 

9  18   • 

240.1 

30.3 

15  12 

220  Ji 

31.1 

4    3 

487.3 

+  0.8 

9  21 

259.7 

29.5 

16  15 

200  Ji 

31.8 

4    6 

487.3 

—  0.8 

10    0 

278.7 

28.6 

15  18 

179  Ji 

32.4 

4    9 

486.3 

2.4 

10    3 

397.2 

27.6 

15  21 

157.7 

33.0 

4  12 

+484.2 

—  4.1 

10    6 

—315.0 

-26.6 

16    0 

— 135i) 

+33.5 

4  13 

480.9 

5.7 

10    9 

332.1 

25.5 

16    3 

113.8 

33.9 

4  18 

476.6 

7.3 

10  12 

348.4 

24.4 

16    6 

91^ 

34  Jl 

4  21 

471.3 

8.9 

10  15 

363.9 

23.2 

16    9 

69.0 

34.5 

5    0 

4^.0 

10.4 

10  18 

378.7 

21.9 

16  12 

46.3 

34.7 

5    3 

467.7 

12.0 

10  21 

392.7 

20.6* 

16  15 

23.5 

34.8 

5    6 

+449.3 

—13.6 

11    0 

—405.8 

—19.3 

16  18 

-    0.6 

+34.8 

5    9 

439.9 

15.0 

11    3 

418.0 

17.9 

16  21 

+  22Ji 

34i) 

5  13 

429.6 

16.4 

11    6 

429.3 

16.5 

17    0 

+  45.0 

+34.7 

5  15 

+418.4 

—17.9 

11     9 

—439.6 

—15.0 
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SATELLITE   1. 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OP 

AT  GEOCENTRIC  SUPERIOR 

1 
AT  TIME  OP 

Date, 
1877. 

CONJUNCTION. 

ECLIPSE. 

1 

Date, 
1877. 

CONJUNCTION. 

ECLIPSE.    ; 

Factor 

Factor 

Factor 

Factor 

torx'. 

fory'. 

P' 

X. 

y- 

for  a/. 

for  >'. 

P' 

T. 

1 

Jan.     2 

0.839 

—0.612 

+1  ^h 

-2'/ 

-4 

June  21 

1.227 

—0.800 

o      / 
—0  10.4 

+^M 

-H 

U 

0.846 

0.612 

3  20.3 

23 

28 

1.225 

0.797 

+0  14.6 

26 

•  5 

16 

0.855 

0.613 

2  39.5 

25 

July    5 

1.219 

0.791 

0  38.7 

29 

5 

23 

0.865 

0.615 

1  59.9 

27 

12 

1.209 

0.7H2 

1     0.8 

32 

5 

30 

0.876 

0.618 

1  21.7 

28 

19 

1.194 

0.769 

1  20.3 

34 

5 

Feb.    6 

0.889 

—0.622 

+0  45.4 

—30 

—4 

26 

1.177 

—0.754 

+1  36.6 

H-36 

—5 

13 

0.904 

0.627 

+0  11.2 

31 

Aug.    2 

1.159 

0.737 

1  49.0 

38 

5 

20 

0.920 

0.633 

—0  20.5 

33 

9 

1.138 

0.719 

1  57.4 

39 

4 

27 

0.938 

0.640 

0  49.5 

34 

16 

1.116 

0.700 

2    1.6 

40 

4 

Mar.    7 

0.957 

0.648 

1   15.5 

:^ 

23 

1.093 

0.680 

2    1.3 

40 

4 

14 

0.977 

—0.657 

—I  38.2 

—37 

30 

1.070 

—0.660 

+1  56.8 

+40 

—4 

21 

O.IKJS 

0.667 

1  57.3 

38 

Sept.   7 

1.047 

0.640 

1  47.9 

40 

4 

28 

1.021 

0.678 

2  12.5 

38 

14 

1.025 

0.620 

1  34.8 

39 

4 

Apr.    4 

1.044 

0.690 

2  23.7 

39 

21 

1.004 

0.601 

1  17.7 

38 

4 

11 

1.068 

0.703 

2  30.8 

39 

28 

0.983 

0.582 

0  57.0 

37 

4 

18 

1.092 

—0.716 

—2  33.6 

—39 

—4 

Oct.     5 

0.964 

—0.564 

+0  32.7 

+36 

—3 

25 

1.115 

0.730 

2  31.9 

39 

5 

12 

0.946 

0.546 

H-0    5.2 

35 

3 

May    2 

l.i:« 

0.744 

2  25.9 

39 

5 

19 

0.929 

0.529 

—0  25.3 

34 

3 

9 

1.159 

0.757 

2  15.9 

37 

5 

26 

0.914 

0.512 

0  58.4 

32 

3 

16 

1.178 

0.769 

2     1.9 

35 

5 

Nov.    2 

0.900 

0.496 

1  34.0 

31 

3 

23 

1.195 

—0.780 

—1  44.0 

—33 

—5 

9 

0.888 

—0.480 

—2  11.7 

+29 

3 

30 

1.209 

0.789 

1  231 

30 

5 

16 

0.877 

0.465 

2  51.3 

27 

3 

June   7 

1.219 

0.795 

1     0.3 

27 

5 

23 

0.868 

0.451 

3  32.3 

25 

3 

14 

1.225 

—0.799 

—0  35.7 

—24 

—5 

30 

0.860 

—0.437 

—4  14.5 

+23 

—3 

1 

SATEL] 

LITE    II. 

ATGE( 

)CENTRIC 

:  SUPERIOR 

AT  TIME  OF 

ATGE( 

XJENTRIC 

;  SUPERIOR 

AT  TIME  OF 

Date. 
1877. 

( 

JONJUNJI 

noN. 

ECLIPSE. 

Date. 
1877. 

( 

^ONJUNC: 

riON. 

ECLIPSE. 

Factor 

Factor 

Factor 

Factor 

fori'. 

fory*. 

p- 

X. 

9- 

for  xf. 

fory'. 

P' 

X. 

y- 

Jan.     2 

0.a39 

—0.441 

■+■§  5l'.2 

vf( 

June  22 

1.228 

—0.556 

-r?  Via 

+24' 

^^ 

i) 

0.846 

0.440 

3     9.8 

28 

5 

29 

1.225 

0.553 

+0  17.5 

29 

7 

17 

0.855 

0.439 

2  29.7 

30 

5 

July    6 

1.217 

0.548 

0  41.1 

34 

7 

24 

0.865 

0.439 

1  50.8 

33 

5 

13 

1.206 

0.541 

1     2.6 

39 

6 

31 

0.877 

0.440 

1   13.3 

35 

5 

20 

1.191 

0.532 

1  21.3 

43 

6 

Feb     7 

0.891 

—0.442 

+0  37.7 

—38 

—5 

27 

1.173 

—0.521 

H-1  36.7 

+46 

—6 

14 

0.906 

0.444 

H-0    4.3 

40 

5 

Aug.    3 

1.154 

0.508 

1  48.4 

49 

6 

21 

0.922 

0.447 

-^0  266 

42 

5 

11 

1.133 

0.494 

1  56.1 

51 

6 

28 

0.940 

0.451 

0  54.9 

44 

5 

18 

1.111 

0.480 

1  59.4 

52 

6 

Mar.    7 

0.959 

0.456 

1  20.1 

46 

5 

25 

1.088 

0.465 

1  58.4 

53 

6 

15 

0.980 

—0.461 

—1  41.9 

—48 

—5 

Sept.    1 

1.065 

0.450 

H-l  53.1 

+53 

—5 

22 

1.001 

0.468 

2    0.1 

49 

6 

8 

1.043 

0.435 

1  43.6 

53 

5 

29 

1.023 

0.475 

2  14.6 

50 

6 

15 

1 .021 

0.420 

1  30.0 

52 

5 

Apr.    5 

1.047 

0.4a3 

2  25.1 

51 

6 

1           22 

1.000 

0.405 

1   12.5 

51 

5 

12 

1.071 

0.491 

2  31 .3 

51 

6 

29 

0.979 

0.391 

0  51.3 

49 

5 

19 

1.095 

—0.500 

—2  33.2 

—50 

—6 

Oct.     6 

0.960 

—0.379 

+0  26.6 

+48 

_H»4 

26 

1  118 

0.510 

2  30.9 

49 

6 

14 

0.942 

0.364 

—0     1.2 

46 

May     3 

1.141 

0.519 

2  24.3 

47 

6 

21 

0.926 

0.:i51 

0  31.9 

44 

10 

1.162 

0.528 

2  13.5 

45 

6 

28 

0.911 

0.339 

1     5.2 

41 

17 

1.181 

0.536 

1  58.8 

42 

6 

Nov.    4 

0.897 

0.327 

1  40.8 

39 

25 

1.198 

—0.544 

—1  40.9 

—39 

—6 

11 

0.885 

—0.315 

—2  18.4 

+36 

■—4 

Jnne    1 

1.211 

0.550 

1  20.1 

34 

» 

18 

0.875 

0.304 

2  57.7 

34 

8 

1.220 

0.554 

0  56.8 

29 

7 

25 

0.866 

0.293 

3  38.5 

31 

3 

15 

IM26 

—0.556 

—0  32.1 

—24 

—7 

Dec.    4 

0.859 

—0.282 

—4  20.5 

+28 

-3i 
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SATELLITE   III. 


AT  OEOCEMTRIO  SUPE- 

AT TIME  OF 

AT  GEOCENTRIC  SUPE- 

AT TIME  OF 

Date, 

RIOR  CONJUNOTION. 

ECLIPSE. 

Date. 
1877. 

RIOR  CONJUNCTION. 

ECUPSE. 

ISTT. 

FMlor 

Factor 

Din 

Reap. 

Factor 

Factor 

Dit. 

Reap. 

f  AT   ^ 

for  J*. 

l». 

fAV  -r* 

fory*. 

P' 

UW    Jl>  ( 

z. 

4\ 

X. 

II 

m        » 

9- 
II 

•      • 

tvr  A  . 

z. 

n 

•     • 

z. 

^ 

Jan.   •! 

0.639 

—0.616 

+1  1^3 

Jk 

June  23 

1.228 

—0.817 

H-0    J>.5 

•      • 

-/4 

9 

0.846 

0.617 

3  30.6 

30,  11 

-12 

-11 

30 

1.224 

0.812 

0  30.7 

•     •        •     • 

30 

14 

16 

0.855 

0.619 

2  49.0 

34   11 

16 

11 

July  7 

1.216 

0.804 

0  54.6 

•     •       •      • 

38 

14 

S3 

0.865 

0i>22 

2    8.7 

39   11 

20 

11 

14 

1205 

0.793 

1  16.5 

•     • 

•     • 

45 

14 

30 

0.877 

Oi»7^ 

1  29.8 

43   11 

23 

II 

21 

1.190 

0.780 

1  35.1 

f20 

-13  52 

13i 

Feb.  7 

0.890 

-0.632 

+0  52.9 

-47-11 

-27 

-11 

28 

1.172 

—0.764 

+1  50.4 

f26 

-13^58 

-13 

14 

0.905 

0.638 

+0  18.3 

50 

11 

30 

11 

Aug.  4 

1.152 

0.746 

2     1.8 

31 

13 

62^ 

^^1 

21 

0.921 

0.646 

—0  13.8 

54!  11 

33 

11 

12 

1.131 

0.727 

2    8.8 

35 

13  65| 

13 

28 

0.939 

0.654 

0  43.1 

57 

n 

35 

11 

19 

1.108 

0.707 

2  11.5 

38 

12 

68 

12; 

Mw.  7 

0.959 

0.663 

1    9.3 

60 

n 

37 

11 

26 

1.085 

0.687 

2    9.7 

39 

12 

69 

12 

14 

0.980 

—0.673 

—1  32.0 

-62-12 

-39 

-12 

Sept.  2 

1.062 

-0.667 

+2    3.4 

f40 

-11 

+70 

-11 

22 

1.002 

0.685 

1  50.9 

641  12 

40 

12 

9 

1.039 

0.647 

1  52.7 

40 

11 

70 

11 

20 

1024 

0.6S)7 

2    5.9 

65   12 

41 

12 

16 

1.016 

0.627 

1  37.9 

40 

11 

69 

11 

Apr.  5 

1.048 

0.710 

2  16.8 

66   12 

41 

12 

24 

0.995 

0.607 

1  19.0 

39 

10 

67 

10 

12 

1 

1.072 

0.724 

2  23.2 

66  12 

40 

12 

Oct.    1 

0.975 

0.588 

0  56.4 

37 

10 

64 

10 

>» 

1.096 

—0.738 

—2  25.2 

-65-13 

-38 

-13 

8 

0.056 

—0.570 

-hO  30.2 

f35 

-10^ 

-10 

26 

1.119 

0.753 

2  22.7 

63   13 

35 

13 

15 

0.938 

0.554 

+0    0.7 

32 

10 

59 

10 

May  4 

1.141 

0.767 

2  15.7 

60;  13 

31 

13 

22 

0.922 

0.538 

—0  31.8 

29 

S6 

9 

11 

1.16:) 

0.780 

2    4.6 

56  13 

26 

13 

29 

0.907 

0.523 

1    6.6 

25 

52 

9 

18 

1.183 

0.792 

1  49.5 

50 

14 

-20 

-14 

Nov.  6 

0.8JM 

0.608 

1  43.8 

22 

9 

48 

9 

25 

1.199 

^0.803 

—1  30.8 

-44-14 

•     • 

•     • 

13 

0.882 

—0.493 

—2  23.3 

••18 

-8+44 

-8 

Jane  1 

1.212 

0.8J2 

1    9i2 

37   14 

•     • 

.  . 

20 

0.872 

0.479 

3    4.5 

fl4 

-  8 

40 

8 

8 

1.221 

0.817 

0  45.4 

29  14 

•    • 

•     ■ 

27 

0.864 

0.465 

3  47.0 

■     • 

•     • 

36 

6 

15 

1.227 

—0.819 

—0  20.3 

•     • 

•     • 

Dec.  4 

0.857 

—0.453 

—4  30.7 

■     • 

•     • 

\*^ 

-8' 

SATELLITE   IV. 


Date. 


1877. 


Aug.  11 
28 

SeptU 
30 


AT  GEOCENTRIC  SUPE- 
RIOR CONJUNCTION. 


Factor 
forz*. 


1.132 

1.078 
1.025 
0.976 


Factor 
for  9'. 


—0.576 
0.538 
0.500 

—0.465 


4-5  if 2 
2  17.2 
1  52.3 

+1     7.3 


AT  TIME  OF 
ECLIPSE. 


Di«. 


89 

88 

^81 


17 


Reap. 


-&+!<i 
19101 


101 


-16''f95 


-46 

19 
17 
16 


Date, 
1877. 


Oct.  17 

Nov.  3 

20 


AT  GEOCENTRIC  SUPE- 
RIOR CONJUNCTION. 


Factor 
tors'. 


0.934 
0.899 
0.8r3 


Factor 
tor  J*. 


.0.433 
0.405 
.0.379 


P- 


— 1  18.9 
—2  51.8 


AT  TIME  OP 
ECLIPSE. 


Dia. 


55 


Reap. 


14 
-13 


14   71 
#381-134561 


■^p" 


■'■■-■■■ 


sac 


4:72       SATURN'8  RING,  &c.,  18T7. 


THE  APPARENT  ELEMENTS  OP  SATURN'S  RING. 


Washington 
Mean  Koon. 


Jan.  0 

20 

Feb.        9 

March     1 

21 


April 

May 
June 


July 
Aug. 

Sept. 
Oct. 


Nov. 
Dec. 


]0 
30 
20 
9 
29 

19 

8 

28 

17 

7 

27 

16 

6 

26 

31 


a 

h 

Oater 

Onter 

Hi^or 

Minor 

Axis. 

Axis. 

// 

II 

36.52 

5.06 

35.72 

AM 

35.-23 

3.67 

35.08 

2.96 

35.25 

2.29 

a5.76 

1.68 

36.56 

1.15 

37.64 

0.75 

38.01 

0.50 

40.28 

0.44 

41.59 

0.61 

42.66 

0.98 

43.29 

1.49 

43.35 

2.06 

42.82 

2.52 

41.80 

2.77 

40.50 

2.77 

39.13 

2.53 

37.85 

2.09 

37.55 

1.96 

V 

Inclination  of 

Kortbom 

Semi-minor 

Axi»toCirolo 

of  Declination 

from  ]!lorth 

to  East. 


-^1 

5 
5 
5 

5 
5 
5 
4 
4 

4 
5 
5 
5 
5 

5 
5 
5 
5 


8.4 

0.4 

50.9 

40.4 

29.6 

19.1 

9.7 

2.2 

57.1 

55.0 

56i2 

0.4 

6.8 

14.0 

20.6 

25.1 
26.8 
25.3 
20.7 
19.0 


I 

The  Elevation 

of  the  Earth 

above  the 

Plane  of  the 

King. 


-f-8 
H-7 
-1-6 
-h4 
-h3 


3.0 

5.7 

0.4 

51.8 

43.9 


-f-2  41.8 
-hi  48.7 
-f-l  8.3 
+0  44.0 
-f-0  37.8 


V 

The  Elevation 

of  the  Son 

above  the 

Plane  of  the 

Ring. 


-4-0 
-4-1 
-4-1 
-h2 
4-3 


50.1 
19.0 
59.6 
43.8 
22.8 


-4-3  48.5 
-4-3  55.7 
-4-3  42.7 


-4-3 
-4-3 


lOi^ 
0.0 


-^^  52.7 
5  35.6 
5  18.4 
5  1.1 
4  43.8 

4  26.5 
4  9.1 
3  51.7 
3  34.2 
3  16.7 

2  59.2 
2  41.6 
24.0 
5.3 

48.6 


2 
2 
1 


1  30.8 
1  13.1 
0  55.3 
0  37.5 
-t-0  33.0 


tt  vf 

£arth*8  Loagitode  ftm  Satora 

counted  on  Plane  of  King 

from  the  King's  A«> 

oending  Node  oa 


Equator. 


328  34.3 
326  48.0 
324  47.1 
322  38.1 
320  29.1 

319  28.0 
376  41.9 

315  18.2 
314  22.7 
314    0.0 

314  12^ 
314  57.6 

316  &8 

317  27.0 

318  MSt 

319  33.6 
319  54.0 
319  37.2 
318  44^ 
318  26.6 


EoUptlc, 


285  41.6 
283  55.4 
281  54.6 
279  45.7 
277  a&8 

275  35.8 
273  49.8 

272  26J2 
271  30.8 
271  8.2 

271  2a6 

273  &0 

273  15.3 

274  ^6 

275  ^.9 

276  42.4 

277  2.9 
276  46J2 
275  53.9 
275  35.7 


Factors  which  are  to  be  multiplied  by  a  and  h  to  obtain  the  axes  of 

The  inner  ellipse  of  the  outer  Ring       =^0.8801     log  Factor=»9.9445 
The  outer  ellipse  of  the  inner  Ring        :=0.8599  "  »9.9344 

The  inner  ellipse  of  the  inner  Ring        »0.6650  ''  =9.8228 


The  inner  ellipse  of  Bond's  dusky  Ring=s0.5486 


(C 


»9.7392 


NoTB.    The  sign  of  I  indicates  whether  the  visible  sorfkoe  of  the  Blag  is  aorthen  or  soatiMm. 


THE  APPARENT  DISCS  OF  VENUS  AND  MARS. 


The  Tened  Sinei  of  their  Illaminated  Portioni,  divided  by  tlieir  Apparent  Ditmeten. 


1877. 


January 

March 

April 

May 

June 


1 

31 

2 

1 

1 

31 

30 


Veaaa. 


Mars. 


.861 
.918 
.960 
.987 
.999 
.998 
.966 


.938 
.919 
.895 
.876 
.862 
.859 
.883 


1877. 


July  30 

August  29 
September  28 
October  28 
November  27 
December  27 


Venns. 

Kan. 

.Ql.-? 

.937 

.897 

.995 

.779 

sfn 

.683 

^13 

.568 

.880 

.411 

^4 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d 
laD.   2 

h  m 

3  3 

8  21  36 

9 

3  50 

10  10  41 

11 

2  7 

11 

6  51 

11 

14  - 

13 

2  56 

15 

9  7 

17 

6  - 

17 

8  54 

17 

16  53 

?A 

16  7 

22 

2  12 

26 

5  41 

28 

0  23 

29  12  27 

31 

538 

Feb.  6  21  16 

7 

4  - 

7  10  53 

7  18  25 

10 

H  ;«^ 

10  13  0 

10  15  16 

13  21  26 

18 

9  7 

20 

625 

20  12  7 

21 

8  28 

25  21  51 

27 

^  ^ 

28 

9  45 

28  22  20 

Mar.  2  16  30 

7 

755 

7 

9  14 

7  16  6 

12  15  38 

13 

5  6 

13  10  57 

14 

..  _ 

15  16  44 

17  15  57 

18  17  20 

19  19  4 

22 

4  54 

23 

224 

25 

5»1 

25 

9  5i 

29 

0  19 

<J  S<r $—056 

6  9  2t 9  H-  0  34 

6  i< ^  -h  5  38 

§  greatest  elong.  E.  18  57 
6  2t€ :jfH-5  29 

6  9  € 9-K554 

^  statiooary. 
5ina 

<js<c a-+-3i3 

§  stationary. 

6h€ h-  1  20 

1}  in  Perihelion. 

D  WO 

<J  WC ^  —  620 

E  greatest  Hel.  Lat.  N. 
C S— 054 

$in8 
6  S€    ......    <J-»-  5  28 

9  3tat]oiiary. 

<J59 g-+-2  52 

iJtC :5?-K528 

<Jg<r g-+-538 

6  9€ 9-4-3    0 

6h<L h— 142 

i  V€ W— 6'*» 

9  greatest  elong.W.26  41 
SfnS 

<J  5C S- J    J 

C  eclipsed,  invis.  at  Wash. 

6  no 

6  S2t ^-032 

g  in  Aphelion. 

9  in  Aphelion. 

6^€ ^+523 

<J  <J<r ^-h436 

<J5<C g—  135 

<J9C 9— 124 

6  h<L h—  2    4 

O  eclipsed,  invis.  at  Wash. 

6  9  h 9-H020 

6  V€ V— 626 

6  ^h S  — 037 

Q  enters  Y,  spring  com. 

b  greatest  Hel.  Lat.  S. 

6  Qd S— 1    5 

<J§9 5-0  41 

9  greatest  Hel.  Lat.  S. 


d       h     m 

April    3  21  44 
5  12  31 

5  19  56 

10  1    8 

11  2  11 

12  16    2 

13  21    4 

14  0  13 

14  13  10 

15  16    9 

19  8  - 
21  11  29 
24    9  30 

24  10  14 

25  23  39 

27    3    - 

27    6    4 

May     1    6  36 

223  43 

4    9  50 

6  8    7 

7  15    1 

10  13  45 

11  10  17 

12  18    4 

13  18  57 

14  1    - 

18  17  18 

19  11  23 

23  5  33 

24  9    6 

26  2  36 
•  28  11    4 

29  15  46 
June    2    5  36 

4  3  12 
7  11  - 
7  21  19 
9  16    5 

10  3  35 

11  14  35 

15  1    3 

19    1  40 

19  5  27 

20  5  52 
20  15  10 
24  12    5 

27  1    1 

30  14  - 
30  18  59 


62l€   ... 

6  ic  ... 

6  ^  Q  Sup. 
6hC  ... 

5  in  a 


? 


+  lld 

-K  3    1 


h— 2  31 


6  9  €  .. 9  —  458 

<Jg<r a  —  3  57 

6V  € V  — 6  23 

<Jtp5 W-K232 

^  in  Perihelion. 


S— 059 


stationary. 
C 

y  greatest  Hel.  Lat.  N. 


§  stationary. 

6W  9 W— 0  47 

62t€ :jf4-459 

$  greatest  elong.  E.  21    5 


6  i€   .. 
6  9  Q  Sup. 

D  SO 


6V€ 

<j  9<r  — 

$  stationary. 


6  S<C   . 

gin8 
459. 


9 
5 


9 


039 
3    3 


6  26 
5  32 
339 


0  44 

1  3 


6  B  O  Inf. 
62tC 21 

SI  in  Aphelion. 

6  gd S 


4  51 
222 


6  h€  . 

^  stationary 

6V€ 

<J  5C 


•.  .    Ij  —  3  37 


V 

e 


D  hO 

6  9€ 

<J  S<C 

9  greatest  Hel 


6 
9 


—  3  47 
0  25 


.LatS. 


g2lQ 

Q  greatest  elong.  W.  22  35 
0  enters  25,  summer  com. 
62t€ 2f-h453 


9  in  Perihelion. 
\l  stationary. 

6  id S 


—  533 
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PHENOMENA,  1877. 


WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d      h     m 

July  1  12  17 
3  9- 
5    7  53 

8  1  27 

9  8    8 

n  11  8 

12  11  41 
12  15  25 

18  21     0 

19  J2  13 

21  12  30 
22.22  55 
24    4  34 

27  5    3 

28  1  36 

28  17  43 

28  18  20 

30    0    3 

Aug.    1  12  52 

1  W  36 
5  14    - 

8  -    - 

9  0  39 

9  20    - 

9  22  29 

10    9  43 

15  10  39 

17  6  16 
17  15  49 

19  21  - 
21    0  32 

23  -    - 

24  20  20 

24  20  37 

25  15    3 

25  16    > 

28  22  53 

30  23  50 

Sept    5    6  32 

5  14  20 

7  -    - 

8  14  35 

8  21    9 

9  8  14 

12  22    0 

13  10    - 

14  0  13 

15  0  56 
17    2  35 

20  11  46 
20  22  14 


6h(L 

O  in  A|)ogec. 

<j  *<r  — 
<j  s<r  — 


5 


I  i 

6  51 
4    5 


<J  9  (T 9  —  0 

O      0    ^«         •     •     •     •     •        ^J    ^~~     V 

g  in  Perihelion. 
9  greatest  Hel.  LaL  N. 
<J  5  O  Sup. 


42 
9 


6  2t€ 21-^5    0 

b  greatest  Hel.  Lat.  N. 

<5  I  9 S— 0  54 

6S.h ^-343 

^  greatest  Hel.  Lat.  S. 


6  h€ 

6  i€ 

D  WO 

<5  5  5 


h 

i 


4  17 

8    7 


S  — 0  52 

tp—  7    2 


tp<C 

stationary. 

eclipsed,  in  vis.  at  Wash. 
<J  SC S-KO    3 


W  stationary. 

<J  5<C 

69€ 

gin  8 


5 
9 


1  27 

2  49 


If 


6 

21  stationary. 
g  in  Perihelion. 


:jf-»-5  2 


<C  eclip'dypartly  vis^atWash. 

6h(L >z-^4  14 

6  i€ ^-846 

§  in  Aphelion. 

6  Sh ^-438 

i^€ W—7    6 

>i  greatest  e]ong.E.  37  10 

g  SO 

(JA«C §+0  14 

O  eclipsed,  invis.  at  Wash. 
(JS<C 5  —  0    9 


9<C 

b  stationary. 


4  37 


^+  4  55 


a 

6 
6 


t 

9  greatest  Hel.  Lat.  8. 
<C ^-4    2 


I 


d  b     m 

Sept.  22  5  40 

25  3  36 

26  6    9 
Oct.     3  2  42 

4  0  44 


Nov. 


Dec. 


5 
5 
5 

8 
9 


2    - 

4  52 
11  - 
14  41 

5  58 


11  13  56 

11  19  15 

17  0  48 

17  16  33 

18  1  44 

18  22  11 
22  8  30 
14    0    2 

28  17  50 

30  12  10 

3  11  56 

4  9  3:3 
8    527 

8    7  40 

8  21  15 

9  11  37 
11    9  54 

13  0    7 

14  8  15 

14  16  52 

15  23    - 

18  15    3 

20  20  35 

21  14  18 
26  18  48 

4  1    - 

5  4  49 

5  5    4 

6  3  26 

8    6  19 

10  18  30 

11  17  53 

12  0  12 

13  5  18 

14  10  39 

15  23  20 
20  23  42 

22  12  17 
24  033 
24  18  6 
30  19  - 
30  23  58 


0  enters  ^  autumn  com. 
<J  WC    .     ...    V—  7    2 
<J  §  Q>f. 
<J  S<r §4-027 

Sin  a 


^  stationary. 

g «  ..  —  \i 

$  stattoiiary. 
§  ill  Perihelio'u. 
?<C 9 


3    1 


3  47 


6^€ :y-H435 

Sf  greatest  eloug.W.  18  6 
9  in  Aphelion. 

6}€ 

6h€ 


H— 3  54 


9  greatest  Hel.  Lat.  N. 
(JVC tp— 657 


6 
6 
6 
6 


5C 
9C 


9 


0  47 

0  11 
5  51 

1  30 


621C ^-»-4    7 

9  greatest  HeLLaL  8. 

6  9  2t 9  —  «42 

Sine 


($  S  O  Sup. 

i  hc 

ri  stationary. 


4    0 
334 


6V€ 

D  SO 

b  in  Aphelion. 

6  &€ S 


tp—  6  57 


+  18 


t  stationary. 
O 
<J  5<C 

62tC 


I 


2  12 
337 


6  9  <L 9  —  0  42 

9  greatest  along.  E.  47  19 

6h€ Iz— 4  15 

^  greatest  Hel.  Lat.  S. 

6  i€ ^-346 

6921 1-^^K 

<5  VC $-7    5* 

0  enters  "V^^  winter  com* 

i  inQ 

6  &<L S -*-  1  35 

S  greatest  elongTE.  19  47 
in  Perigee. 
5  inQ 
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POSITIONS  OF  THE  PRINCIPAL  OBSERVATORIES. 


{North  Laiiiudcs  and  West  Longitudes  are 

considered  as  positive,) 

1                       Piae«. 

LatUnde. 

Longitnde 

from  WonblDfton 

in  Time. 

Loni^tnde 

from  Wiinbiogton 

in  Dayn. 

LoDgltade 
in  Arc 

•Abo, 

1   Albany,     .... 

Allegheny,     .     .     . 
'   Altona,      .... 

Ann  Arbor,   .     .     . 

-60  26  56.8 
-42  39  49.5 
-40  27  36.0 
-53  32  45.3 
-42  16  48.0 

h      m       B 

—  6  37  20.32 

—  0  13  12.87 
+  0  11  50.66 

—  5  47  58.54 
+  0  26  42.67 

.2759296 
—.0091767 
+.0082252 
—.2416498 
+.0185494 

260  39  55.2 
356  41  47.0 

2  57  39.9 
273    0  21.9 

6  40  400 

Armagh,  .... 
Athens,     .... 
Berlin,       .... 

Bilk, 

•Bonn, 

- 

1-54  21  12.7 
-37  58  20.0 
-52  30  16.7 
-51   12  25.0 
-50  43  45.0 

—  4  41  36.92 

—  6  43    7.58 

—  6     1  47.77 

—  5  35  17.77 
5  36  36.02 

—.1955662 
—.2799488 
—.2512473 
—.2328445 
—.2337502 

289  35  46.2 
259  13    6.3 
269  33    3.4 
276  10  33.4 
275  50  59.7 

Breslau,    .... 
.  Brussels,   .... 
Cambridge,  (Eng.,) 
Cambridge,  (Mass.,) 
Cape  of  Good  Hope, 

• 

-51     6  56.5 
-50  51  10.7 
-52  12  51.8 
-42  22  48.1 
-33  56    3.2 

—  6  16  22.19 
5  25  41.29 

5  8  35.08 

—  0  23  41.54 

6  22    8.09 

—.2613679 

—.2261723 

.2142949 

.0164530 

.2653711 

265  54  27.1 
278  34  40.7 
282  51  13.8 
354    4  36.9 
264  27  58.7 

Chicago,    .... 
Cincinnati,     .     .     . 
Christiania,    .     .     . 
Clinton,     .... 
,  Copenhagen, .     .     . 

- 

-41  50     1.0 
-39    6  26.5 
-59  54  43.7 
-43    3  16.5 
-55  41  13.6 

- 

h  0  42  14.26 

-  0  29  46.94 

-  5  51     6.69 
-06  35.08 

-  5  58  31.05 

- 

[-.0293317 
-.0206822 
-.2438274 
-.0045727 
-.2489703 

10  33  33.9 

7  26  44.1 

272  13  19.6 

358  21  13.8 

270  22  14.3 

•Cracow,    .... 
[•Dorpat,      .... 

Dublin,      .... 

Durham,   .... 

Edinburgh,    .     .     . 

- 

-50    3  50.0 
-58  22  47.0 
-53  23  13.0 
-54  46    6.4 
-55  57  23.2 

6  28    2.80 
—  6  55    6.02 

4  42  50.39 

5  1  52.64 
4  55  29.34 

—.2694768 
—.2882641 
.1964165 
—.2096370 
—.2052007 

262  59  18.0 
256  13  29.7 
289  17  24.1 
284  31  50.4 
286    7  39.9 

•Florence,  .... 
•Geneva,    .         .     . 
Georgetown, .     .     . 
•Gottingen,     .     .     . 
.  Gotha, 

- 

-43  46  40.8 
-46  11  58.8 
-38  54  26.2 
-51  31  47.8 
-50  56  37.5 

5  53  15.12 

—  5  32  49.24 
+  00    6.20 

—  5  47  58.49 

—  5  51     3.39 

—.2453139 
—.2311344 
+.0000718 
—.2416492 
—.2487892 

271  41  13.2 
276  47  41.4 

0     1  33.0 
273    0  22.7 

272  14     9.2 

Greenwich,    .     .     . 
Hamburg,      .     .     . 
•Helsingfors    .     .     . 
Hudson,    .... 
Kasan,       .... 

- 

h51  28  38.2 
-53  33    7.0 
-60    9  42.6 
-41  14  42.6 
-56  47  24.2 

—  5    8  12.39 

—  5  48    5.95 
6  48     1.32 

+  0  17  32*06 
8  24  41.14 

—.2140323 
—.2417355 
.2833486 
+.0121766 
—.3504761 

282  56  54.2 
272  58  30.8 
257  59  40.2 
4  23    0.9 
233  49  42.9 

Kdnigsberg,  .     .     . 

•Krerosmiinster,  .     . 

Leipeic,     .... 

Lcyden,    .... 

- 

-54  42  50.6 
-48    3  23.7 
-51  20    6.3 
-52     9  20.3 

6  30  11.87 

—  6    4  45.03 

—  5  57  46.87 

—  5  26    8.57 

—.2709707 

.2532990 

—.2484592 

—.2264881 

262  27    2.0 
268  48  44.6 
270  33  17.0 
278  27  51.5 

Liverpool,      .     .     . 

Madras,     .... 

Madrid,     .... 

•Mannheim,     .     .     . 

- 

-53  24  47.7 
-13    4    9.2 
-40  24  29.7 
-49  29  12.9 

- 

-  4  56  12.34 
-10  29    9.67 

-  4  53  27.00 

-  5  42     3.06 

—.2056984 
—.4369175 
—.2037847 
—.2375354 

285  56  54.9 
202  42  35.0 

286  38  15.0 
274  29  14.1 
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Place. 


I  Markree,  . 
*  Marseilles, 
•Milan,  .  . 
•Modena,  . 
'  Moscow,  . 
I 

<*  Munich,  . 
•Naples, 

New  York, 

Nicolajew, 
;*01mtttz,     . 

Oxford, 
i*Padua, 
•Palermo,   . 

Paramatta, 
[•Paris,    .     . 

Philadelphia, 
•Prague, 

Pulkowa,  . 

Rome,  . 
•San  Fernemdo, 

Santiago,  .     . 

Senflenberg, . 
•Speyer,  .  . 
•Stockholm,     . 

St.  Petersburg, 


I^Up^la, 

}•  Utrecht,     . 

•Vienna,     . 
Washington, 
Wilna,.     . 


Latlhide. 


o 

+54 


§1 


10  31.6 
--43  17  49.0 
--45  28  0.7 
--44  38  52.8 
--55  45  19.8 

--48  8  45.0 
--40  51  46.6 
--40  43  48  5 
--46  58  20.6 
+49  35  43.0 

--51  45  35.5 
--45  24  2.5 
--38  6  44.0 
—33  48  49.8 
-f-48  50  11.0 

4-39  57  7.5 
--50  5  18.5 
--59  46  18.1 
--41  53  53.7 
--36  27  45.0 

—33  26  42.0 
--50  5  10.1 
--49  18  55.4 
--59  20  33.8 
--59  56  29.7 

--59  51  31.5 
--50  5  10.5 
--48  12  35.5 
--38  53  38.8 
--54  50  59.1 


Longitude 

firom  Washington 

in  Time. 


h     m       v 

4  34  24.00 

5  29  40.55 
5  44  58.20 
5  51  55.53 
7  38  29.29 

5  54  38.00 

6  5  10.95 
0  12  15.47 

7  16  6.53 
6  17  15.43 

5    3    9.79 

5  55  41.17 

6  1  37.00 
15  12  18.64 

5  17  33.02 

0    7  33.64 

6  5  53.52 

7  9  31.06 

5  58    8.53 

4  43  22:42 

0  25  30.00 

6  14    3.00 

5  41  58.00 

6  20  26.35 

7  9  25.87 

6  18  42.70 

5  28  43.67 

6  13  44.09 
0  0  0.00 
6  49  23.33 


Longitude 

from  Wnihington 

in  Day*. 


—.1905556 
—.2289415 
—.2395625 
—.2443927 
—.3183946 

—.2462731 
—.2535990 
—.0085124 
—.3028534 
—.2619841 

—.2105300 
—.2470043 
—.2511227 
—.6335491 
—.2205211 

—.0052505 
—.2540917 
—.2982757 
—.2487098 
—.1967873 

—.0177083 
—.2597570 
—.2374769 
—.2641939 
—.2982161 

—.2629942 
—.2282832 
—.2595381 
.0000000 
—.2842978 


Longltvde 

from  IRrmhliigtott 

in  Are. 


291  24  0.0 
277  34  51.8 
273  45  27.0 
272  1  7.1 
245  22  40.7 

271  20  30.0 
268  42  15.8 
356  56  0.8 
250  58  22.1 
265  41  8.6 


284  12 
271     4 

269  35 
131  55 
280  36 

358  6 
268  31 
252  37 

270  27 
289    9 


33.2 
42.5 
45.0 
20.4 
44.7 

35.4 
37.2 
14.1 
52.1 
23.7 


353  37  aO.O 
266  29  15.0 
274  30  30.0 

264  53  24.7 
252  38  32.0 

265  19  19.5 
277  49    5.0 

266  83  58.7 
0    0    0.0 

257  39  10.1 


I 


The  authorities  for  these  positions  are  given  in  the  volumes  for  1871  and  1872* 
More  recent  telegraphic  determinations,  made  by  thel7n»<0d  Stales  Coast  Survey*  ^\e 
the  longitude  of  Cambridge,  Mass.,  — 0»»  23"  41».  1 1,  that  of  Greenwich,  — 5»«  8«»  12».12, 
and  that  of  Paris,  —  5^»  17"  33«.22. 

The  correction  therefore  to  be  applied  to  the  longitudes  of  Ann  Arbor,  Cambridge, 
(Mas8.),Chicago,  and  Clinton,  in  the  preceding  table,  is  +  0*.43s + 0<>.0000050»  +  &\4b  \ 
to  the  longitudes  of  places  marked  with  an  •,  —  0».13«— 0*.0000015s=s— 1''.95  ;  and  to 
the  longitudes  of  other  places  not  in  the  United  States, + 0*.30— +0<>.0000035»  -h4.'^50. 


Rq^art  of  V.  8.  Coast  Srnrvty^  1878,  p.  834. 


ON  THE  ARRANGEMENT  AND  USE  OF  THE  TABLES  IN 

THIS  EPHEMERIS. 


THE  NAUTICAL  PART. 

« 

This  Part  of  the  American  Ephemeris  and  Nautical  Almanac  is  designed  for  the 
special  use  of  Nayioators  and  adapted  to  the  Meridian  of  Greenwich.  It  contains  the 
Ephemeris  of  the  sun  and  moon ;  the  distances  of  the  moon  from  the  centres  of  the  sun 
and  the  four  most  conspicuous  planets,  and  from  certain  Fixed  Stars ;  the  Ephemeris  of 
the  planets  Venus,  Mars,  Jupiter,  and  Saturn ;  and  the  Mean  Places  of  196  principal  Fixed 
Stars  for  the  beginning  of  the  year  1877. 

Time. — ^Astronomers  make  use  of  several  different  kinds  of  time ;  an  explacation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time. — Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour 
angle  is  called  the  Sidereal  Time.    Astronomical  clocks  are  regulated  to  sidereal  time. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over 
any  meridian,  and  its  next  succeeding  return  to  the  same  moriJian.  It  is  divided  into  24 
hours.  The  sidereal  hours  are  counted  from  0  to  24,  commoncmg  with  the  instant  of  the 
passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to 
the  same  meridian. 

The  vernal  equinox  is  not  a  fixed,  but  a  movable,  point  on  the  equator.  Its  motion  is 
composed  of  two  parts :  precession,  which  is  proportional  to  the  time,  and  is  combined  with 
the  daily  motion  of  the  heavens ;  and  nutation,  which  is  periodical.  In  consequence  of  the 
latter,  the  daily  motion  of  the  equinox  is  not  strictly  a  uniform  measure  of  time,  and  the 
sidereal  time  in  common  use  might  therefore  be  called  Apparent  Sidereal  THme;  and 
Afcan  Sidereal  THme  would  be  that  reckoned  from  the  transit  of  the  mean  equinox ;  but 
the  irregularity  referred  to  cannot  exceed  2'.d  in  a  period  of  nineteen  years,  and  is,  there- 
fore, of  no  practical  importance. 

Solar  Time, — Solar  Time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian;  and 
the  hour  angle  of  the  sun  is  called  ^lar  Time,  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are 
not  exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun^s  motion  in  right  ascension  arises  from  two  different 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that 
tbo  sun*s*motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun^s  motion, 
a  fictitious  sun,  called  a  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform 
velocity. 
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Mean  Time^  wliich  is  perfectly  equable  in  its  increase,  is  measured  by  the  motions  of  this 
Mean  Sun ;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance 
of  it,  and  at  other  times  is  behind  it  The  clocks  in  ordinary  use,  and  chronometers  ^med 
by  Navigators,  are  regulated  to  mean  time. 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  apparent  and  mean  time  is  called  the  EqwUion  of  Time.  By 
means  of  it  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  appartmi  time 
be  given,  the  mean  time  corresp6nding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I.  of  the  Calendar.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 

Day, — The  civil  day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  0  to  12  from  midnight  to  noon,  af\cr  which  they  are  again  reckoned  from 
0  to  12  from  noon  to  midnight  Thus  the  day  is  divided  into  two  periods  of  12  hours 
each;  the  first  of  which  is  marked  A.  M.,  the  last  is  marked  P.  M. 

The  astronomical  day  commences  at  noon  of  the  civil  day  of  the  same  date.  It  also 
comprises  twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of 
one  day  to  that  of  the  next  following.  The  astronomical,  as  well  as  the  civil,  time  may  be 
either  apparent  or  mean^  according  as  it  is  reckoned  from  apparent  noon,  or  from  mem 
noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day^  and  the  last 
part  of  the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2^  A.  M.,  civil  time^  is  January  8lh,  14^,  astronomical  time;  and  January  9th,  2^  P.  M., 
civil  timCy  is  also  January  9th,  2^^  astronomical  time.  The  rule,  then,  for  the  transforma- 
tion of  the  civil  time  into  astronomical  time  is  this :  If  the  civil  time  is  marked  A.  M.,  take 
one  from  the  date,  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time 
wanted;  if  the  civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astro- 
nomical time  is  had  without  further  change. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  it  is  tcestt  added  to  the 
local  time,  or,  when  it  is  eastf  subtracted  from  the  local  time,  the  i-esult  is  the  corresponding 
Groenwich  time.  If  the  local  astronomical  time  is  used,  the  result  is  the  Chreenwich  astro- 
nomical time,  which  ordinarily  is  requii-ed  for  the  use  of  this  Pait  of  the  Ephemeris. 

The  Calendaii. — The  Calendai*  is  divided  into  twelve  months,  and  to  each  month  arc 
assignei^l  eighteen  pages,  of  which  the  contents  axe  as  follows: 

Page  I.  contains  the  Apparent  Bight  Ascension  and  Declination  of  the  8an  and  the 
Equation  of  Tinte  for  each  Greenwich  apparent  noon.  Adjoining  columns  contain  the 
differences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hoan» 
and  parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  sul»- 
tracting  it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreatau«:T 
we  obtain  the  value  of  the  quantity  for  a  given  Greenwidi  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  great 
accuiitcy  is  required,  should  be  fu'st  interpolated  for  Iwff  the  houi*s  and  parts  of  an  hour  uf 
the  Greenwich  appaix^nt  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  ^ocal  ap{>a- 
rent  time  is  0.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant 
the  Greenwich  apparent  tirae,  or  time  after  Greenwich  apparent  noon;  if  east^  it  is  time 
htfore  Greenwich  apparent  noon.  The  longitude  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  appai'ent  noon  at  any  place. 
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The  Right  Ascension  of  the  sun  thus  reduced  is  the  Sidereal  Time  of  Local  Apparent 
Noon.  The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun 
is  the  error  of  the  clock  on  Sidereal  time. 

The  Declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place, -is 
needed  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  this  page,  let  the  sun's  declination  be  required  at  noon  of 
January  8d,  1877,  in  longitude  146**  4'  W.,  or  -f-  d>^  44«>  16«.    We  first  find 

o     I     ii 
For  January  3d,  at  Greenwich  apparent  noon,  Q*b  declination  ^  2S  47  'SS.0  8. 

The  diff.  for  1  hour,  +l5ff.lS,  multiplied  by  9,  is    136.62 

The  proportional  part  for  30™  =s   if^,  7.59 

«  **  ««      12"  =  JJ>,  3.04 

«•  *•  "  gmasB^h,  .51 

««  «•  *«      15»  as   ^of  2»,  .06 


The  sum  to  be  subtracted,  147i^  or        2  27.6  N. 


The  sob's  declination  required,  22  45    5J2  8. 

The  longitude  9^  44™  16>»9h  44".27=s  9^.738;  and  15'M8x9.738»147".82sr2' 27"^;  which 
i>  also  the  reduction  obtained  in  another  way. 

If  the  longitude  is  146^  4'  £.,  the  reduction,  2'  27^^.8,  should  be  added,  and  the  resulting 
declination  becomes  22""  5(K  (K'.S  S. 

If  greater  precision  is  required,^  the  hourly  difference  may  be  first  jnterpolated  for  4^  52" 
(or  half  the  longitude)  after  noon  for  the  loest  longitude,  or  for  4^  52*°  before  noon  for  the 
east  longitude.  This  will  give,  in  the  first  case,  the  hourly  difference  15^^41,  and  the 
resulting  declination  22^  45^  3^^0  S. ;  and,  in  the  second  case,  the  hourly  difference 
14^^95,  and  the  declination  22°  49"  dS'^e  S. 

At  sea,  however,  it  is  ordinarily  sufiicient  to  have  the  declination  to  the  nearest  half 
minute ;  and  the  reduction  may  be  found  by  Table  V.  of  Bowditcr^s  American  Practical 
Navigator. 

The  Equation  of  Time,  as  has  been  before  explained,  is  the  number  of  minutes  and 
seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an 
observation  of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the 
manner  in  which  the  equation  is  to  be  applied.  Where  there  is  a  change  in  the  course  of 
the  month  from  addition  to  subtraction,  or  the  reverse,  as  in  tlie  months  of  April  and  June, 
the  two  different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points 
out  the  date  at  which  the  change  takes  place.  As  given  on  page  L,  the  equation  of  time  is 
the  vuan  time  of  apparent  noon,  or  the  hour  angle  of  the  mean  sun  at  that  instant. 

On  page  I.  are  also  given  the  Sttn'*s  Semidiameter,  which  is  used  in  reducing  the  altitude 
of  a  limb  of  the  sun,  or  the  angular  distance  of  the  limb  from  the  moon  or  some  other 
object,  to  the  altitude,  or  distance,  of  the  centre  of  the  sun ;  and  tlic  Sidereal  Time  of  the 
Semidiameter  paesing  the  Meridian,  which  is  employed  in  obtaining  the  passage  of  the 
sun^s  centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has 
been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of 
the  frsiy  or  western,  limb,  to  be  subtracted  from  the  time  of  transit  of  the  second,  or 
eastern,  limb. 

Page  n.  contains  for  each  Greenwich  mean  noon  the  Apparent  Right  Ascension  and 
Declination  of  the  Sun,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given  for  noon,  and  may  be  used  in  reducing 
them  to  any  given  Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated 
for  kalfitie  Greenwich  time,  when  great  precision  is  required. 
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The  Right  Ascension  and  Declination  on  pages  I.  and  II.  are  affected  by  Abarratian^ 
and  therefore  denote  the  apparent  position  of  the  true  sun.  Page  II.  is  more  conveniently 
used  when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out 
of  the  meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to 
niean  time.  The  quantities  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for 
the  longitude,  as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun^s  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  local  time  from  observations  of  the  sun, 
and  the  latitude  from  other  than  meridian  observations.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

As  given  on  page  II.,  the  equation  is  the  apparent  time  of  mean  noon;  and  in  general 
it  is  the  hour  angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  Sidereal  Time  of  Mean  Noon  is  also  the  Right  Ascension  of  tfie  Mean  Sun.  It 
may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using  the  hourly 
difference,  9*.8d65;  or  by  Table  III.  in  the  appendix  of  the  American  Ephemeris  for 
reducing  intervals  of  mean  solar  to  sidereal  time.  Table  LI.  of  Bowditgh^s  Naoigator 
may  be  used  for  the  same  purpose  when  the  nearest  quarter  of  a  second  only  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  solar  time  to  sidereal  time.  If  we  add  the  right  ascen- 
sion of  the  true  sun  to  the  apparent  time,  or  the  right  ascension  of  the  mean  sun  to  the 
mean  time,  the  result  will  be  the  sidereal  time. 

The  sidereal  time  of  mean  noon  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given 
sidereal  time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the 
corresponding  reduction  of  a  sidereal  interval  to  a  mean  time  interval  in  Table  II.  of  the 
American  Ephemeris^  or  Table  LII.  of  Bowditch's  Navigator^  will  give  the  mean  time 
required.  This  reduction  may  also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts 
of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II. : 

1.  Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1877,  Aug.  3, 
6*»  12™  13*  A.  M.  mean  time  at  a  place  whose  longitude  is  118**  14'.  E. 

h     m-     • 
The  local  astronomical  mean  time  is  Aug.  2,  18  12  13 

The  longitude  in  time,  —    7  52  56 

The  Greenwich  mean  time,  Aug.  2,  10  19  17 

or  Aug.  2,  10.3214 

Sun's  R.  A.  Equation  of  time, 

Aug.  2,  Aboit,  ti  50  42m  Aug.  2,  jYoon,  5  5a!47  SubtraeUve. 

H.D.    9-.678X  10.3214     -f-     130.8!)  H.  D. —0-.  173  X  10.3214      —     1.84 


8  52  22.55  5  56.63 

If  greater  precision  is  required,  the  hourly  differences  interpolated  to  5^.2,  or  9*.673  for  the  right 

ascension,  and  0*.183  for  the  equation  of  time,  should  be  used. 

Thn  equation  of  time  in  this  example  is  subtractive  from  mean  time.    Its  reduction  could  have  been 

found  by  Table  VI.  A.  of  BowDiTcn's  M'avigator  to  seconds  only. 

2.  If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have 

b    m      • 
Aug.  2,  JVbon,  the  R.  A.  of  the  mean  sun  is  8  44  44119 

Add  the  H.  D.  9«.8565  x  10.3214,  or  -f-     1  41.73 

Add  the  local  astronomical  mean  time  18  12  13.00 


The  required  sidereal  time  is,  (rejecting  24^,)  2  58  38.93 

The  reduction  1™  41*.73  could  have  been  found  in  Tablu  III.  corresponding  to  the  Greenwirh  mean 
time,  10>>  10>"  17*.     By  Table  LI.  bf  Bowditch*s  Jfavigator,  the  reduction  is  1™  41*.7. 
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8.  1877,  Aug.  8,  A.  M.,  at  a  place  whose  longitnde  is  118°  14^  E.,  suppose  tho  sidereal 
dme  to  be  2'*  58°*  38*.92,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  Aug.  2;  the  longitude  in  time — 7>>  58™56*,or — T^JSiSi, 

b     m      ■ 
Aug.  2,  the  sidereal  time  of  Greenwich  mean  noon  is  8  44  44.19 

The  H.  D.  9>.8565  x  (—  7.882),  or  the  red.  for  7^  52"  56*  in  Table  III.        —    1  17.69 

The  sidereal  time  of  local  noon,  8  43  26.50 

The  given  sidereal  time  (+24^,  if  necessary)  26  68  38.92 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon    13  15  ]2.42=»  18>»J254 
—  9>.8896  X  1B.254,  or  the  red.  for  18i>  15»  12"  in  Table  II.,  —    2  59.42 

The  required  astronomical  mean  time,  Aug.  2,  18  12  13.00 

♦  

Fagie  m.  contains  the  Longitude  and  Latitude  of  the  Sun^  and  the  Logarithm  of  it$ 
Distance  from  the  Earthy  at  Greenwich  mean  noon  of  each  day.  The  longitude  is  given 
in  two  columns,  headed  X  and  A' ;  X  representing  the  sun*s  longitude  counted  from  the  true 
equinox  of  the  date ;  and  X'  the  same  coordinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain 
the  sun^s  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of 
the  radius  vector  are  likewise  given.  The  longitudes  of  the  sun  are  the  true  longitudes, 
not  affected  by  aberration.     The  latitude  is  referred  to  the  ecliptic  ,of  the  date. 

The  last  column  on  page  m.  contains  the  Metm  Time  of  Sidereal  9^^  or  24^ — ^the  right 
ascension  of  the  mean  sun.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the 
longitude,  or  to  any  Greenwich  eidereal  time  by  means  of  the  hourly  difference,  — 9'.8296» 
The  reduction,  however,  can  be  taken  directly  from  Table  II.  of  the  American  Ephemeris, 
for  reducing  intervals  of  sidereal  time  to  mean  solar  time^  or  approximately,  from  Table 
LU.  of  BowniTCH^s  Nacigalor. 

This  column  is  used  in  converting  sidereal  time  to  mean  time.  As  an  illustration,  let 
us  take  Example  3,  above. 

h     m      • 

Aug.  2,  the  mean  time  of  Greenwich  sidereal  O**  is  15  12  45.86 

The  H.  D.  —  9>i»96  x  (—  7i»2),  or  the  red.  for  long.,  Table  II.,     +    1  17.48 

The  mean  time  of  local  sid.  O^,  15  14    3.34 

Add  the  given  sidereal  time,  2  58  d8M^S^SI77 

The  sum  is  18  12  42J36 

—  9*.8296  X  2.!>77,  or  the  red.  for  2»  58"  39^  in  Table  II.,  —        29J96 


The  required  astronomical  mean  time,  Aug.  2,  18  12  13.00 

It  was  readily  seen,  in  advance,  that  the  sum  of  the  mean  time  of  sidereal  9^  and  the 
given  sidereal  time  would  be  less  than  24^*.  Were  it  more  than  24^,  the  mean  time  of 
sidereal  0^  should  be  taken  out  for  ^ug.  1,  that  is  the  preceding  astronomical  day. 

Page  IV.  contains  the  Moon*s  Semidiameter  and  Equatorial  Horizontal  Parallax  for 
every  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal 
parallax  give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced 
U>  any  other  Greenwich  mean  time  in  the  same  way  as  the  sun^s  declination  and  the  equa* 
tion  of  time  in  the  preceding  examples.  The  sign  plus  or  minus  (-|-  or — )  prefixed  to  the 
hourly  differences,  shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon^s  semidiameter  may  be  readily  found  by  multiplying  the 
reduction  of  the  horizontal  parallax  by  0.273.  It  may  also  be  obtained  from  Table  XI.  of 
BowDiTCH^s  Navigator y  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1877,  Mar.  20,  9^  P.  M.  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  Afar.  20  is 
4".4 ;  then  as  12b ;  9b»4".4  : 3''.3 

which  is  the  eorrection  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  tiwrsM- 
ing.    The  moon's  semidiameter  then,  for  Mar.  20,  9^,'w  15'45/M  +3".3,  or  15'48^'.4 
31 
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The  moon's  semidiameter  and  horizontal  ];»anil]az  are  required  for  all  obeervatknis  of  the 
moon.  When  great  precision  is  needed,  the  hoarly  differences  shonld  be  first  interpolated 
for  hdif  the  interval  of  Greenwich  time  £rom  noon  or  midnight,  and  a  correction  applied  to 
the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  the  Moon^a  Meridian  Passage  at  Greenwich,  which  is  given  on  page 
IV.  to  minutes  and  tenths  of  minutes,  is  also  accompanied  with  a  column  of  differences  for 
one  hoar  of  longitude,  by  means  of  which,  having  the  longitude  turned  into  time,  the  time 
of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  The  redaction  may 
be  taken  from  Bowditch's  Table  XXVIII.  by  simple  inspection.  The  last  oolunm  of 
this  page  contains  the  Age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new  moon, 
to  tenths  of  days. 

Pages  V.  to  XII.,  inclusive,  contain  the  Moon^s  Right  Ascension  and  Dedinatian  for  eacb 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  with  colunms  of  differences 
for  one  minuie,  which  are  also  given  at  each  hour.  The  right  ascension  and  declinatioo 
of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  mooo 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude 
and  time.  The  Greenwich  mean  time,  which  is  required  for  taking  out  these  quantities, 
may  be  taken  directly  from  a  well-regulated  chronometer,  or  obtained  by  applying  the 
longitude,  turned  into  time,  to  the  local  mean  time  of  the  observer.  Each  is  taken  out  far 
the  day  and  hour  of  the  Greenwich  mean  time;  the  diff.for  1™  multiplied  by  the  minuks 
and  parts  of  a  minute  of  the  Greenwich  time;  and  the  product  added  to,  or  subtracted  from, 
the  quantity*  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  axe  required  for  1877,  Jan.  7, 
15^  15"  20',  astronomical  mean  time  at  Greenwich : 

Right  Ascension,  Dwltnmtism 

Jan.  7, 15b  14  10    8.14  17  3l'  83JI  8. 

Diff.  ».0612  X  15.333  a  +  3M5  1S"J252  X  15.333  »    3    7.9  8. 

Jan.  7,  Idi'l&BSO*  14  10  39.59  17  34  41.1  8. 

The  differencea  interpolated  for  7™.67ss  0^.13  are  for  the  right  ascension  S^.0515,  and  lor  the  deeli* 
nation  12"iM0,  which  may  be  used  for  greater  precision. 

Page  XII.  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Mooris  Ferigu  mid 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII.  to  XVIII.,  inclusive,  contain  the  Lunar  Distances^  or  the  angular  distances 
of  the  centre  of  the  moon  firom  the  centre  of  the  sun,  the  four  larger  planets,  and  oeitsin 
fixed  stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  axe  given 
for  every  third  hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore 
astronomical.  All  the  distances  that  can  be  observed  on  the  same  day  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.,  or  E.,  is  affixed  to  the  name  of  the  sun,  planet,  or  star,  to  indicate 
that  it  is  on  the  west,  or  east,  side  of  the  moon. 

An  observer  on  the  earth's  surface  having  measured  a  Luniir  Distance^  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true,  or  geocentric^  distance.  With  this  distance 
and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  GreeMdck 
mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris  between  every  tico 
successive  distances  the  Ugarithm  qf  the  seconds  qf  time  in  which  the  distance  changes  V* 
or,  as  it  is  usually  called,  the  proportional  logarithm  qf  the  difference.  It  is  given  for  tbe 
middle  instant  of  the  two  hours  between  which  it  is  placed. 
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For  oompntixig  the  Oreemoidh  time  we  have  the  following  rnle : 

Find  in  the  Almanac  the  two  distances  between  which  the  troe  distance  flails;  take  oat  the 
nearest  of  these*  the  hours  of  Greenwich  time  over  it,  and  the  P.  L,  qfDiff.  between  them : 

Find  the  difference  between  the  true  distance  and  the  distance  taken  ^m  the  Almanac; 
and  from  the  proportional  logarithm  of  this  difference  subtract  the  P.  L.  qf  D\ff.  taken  from 
the  Almanac: 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  l>e  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac  distance  is  used;  to 
be  subtrackd  from  the  hours  of  Greenwich  time,  when  the  later  Almanac  distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the 
Almanac  distances  to  the  P.  X.  qf  Diff.  of  the  Almanac;  the  sum  will  be  the  common 
logarithm  of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of 
Logarithms  qf  smaU  Arcs  in  Space  or  Ttme,  given  at  the  end  of  the  volume  for  1871,  saves 
the  operation  of  reducing  degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  X.  qfDiff.  in  the  Ephemeris  varies,  the  Greenwich  time,  found  by  the  methods 
just  described,  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  2d  differ- 
ence^ take  the  difference  between  the  P.  2/.  qflHff.  used  and  the  one  which  follows  it  in  the 
Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones.) 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I.  Appendix,  and  take  out  the  corresponding  seconds,  which  are  to  be  added  to 
the  approximate  Greenwich  time  if  the  Prop,  Logs,  in  the  Ephemeris  are  decreasing;  to  be 
subtracted  if  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer  time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  as  found  from  the  Lunar 
Distance.  The  agreement  or  disagreement  of  this  error  with  that  brought  up  from  the 
error  and  rate  of  a  previous  date,  may  show  whether  the  chronometer  has  run  well  or  ill. 
In  this  way  Lunar  Distances  can  be  used  as  a  check  upon  the  chronometer.  By  a  series  of 
carefully  observed  Lunar  Distances  on  both  sides  of  the  moon,  the  chronometer  error  can 
be  tolerably  well  ascertained. 

If  the  observer  has  found  the  local  mean  time  of  observation  frx)m  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  Lunar  Distance  will  be  his  longitude. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  Lunar  Distance,  luppoae  that  in  lti77, 
Jan.  6y  about  2^  of  Greenwich  astronomical  time,  the  corrected  distance  of  the  moon*s  centre  from 
Antareflis51oi7'43": 

o        I      ll 

Corrected  distance,  51  17  43 

Diftance  in  the  Ephemeris,  Jan.  6,  3^  Qm  o«,  51    6  33  P.  L.        i2577 

Difference,  0  11  10  P.  L.      1J9073 

Time  from  3>'  (before)  —  0  20  13  P.  L.        .U496 

Corr.  for  8d  Diff,  Table  I,  _  8 

Greenwich  Mean  Time,  Jan.  6,        2  39  45 
By  a  Table  of  common  logarithms,  or  a  Table  of  logarithms  of  small  arcs,  the  reduction  of  the 
Greenwich  time  would  be  found  thus : 

From  Ephemeris,  P.  L.  0i2577 

Diff.  of  disunces,  Oo  11' 10"»1670''  log     2.8261 

E«d.  of  Greenwich  time,  --  0^  20»  13- « 1213*  log     3.0B3B 

th«  ratal t  being  the  same  as  by  the  previous  method. 
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Paiges  218  to  241,  inclusive,  contain  the  Ephemerides  of  the  four  principal  plaiielB,VeD08, 
Man,  Jupiter,  and  Saturn.  The  Ephemeris  of  each  consists  of  its  apparent  right  ascentian 
and  decHnation^  and  their  variations  in  one  Aotir,  for  each  Greenwich  mean  noon;  the 
mean  time  of  meridian  passage;  and,  at  the  hottom  of  the  page,  the  semidiameler  and 
horizontal  parallax. 

North  declinations  are  marked  -f"!  south  declinations  — .  -f>  prefixed  to  the  hoorly  eban^of 
declination  of  the  sun,  moon,  or  a  planet,  indicates  that  north  declinations  are  increasing,  and  south 
declinations  are  decreasing ;  —  indicates  that  north  declinations  are  decreasing,  south  deolinatioot 
increasing. 

The  right  ascension  and  declination  are  needed  in  all  ohservations  of  the  planet  for  time, 
latitude,  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean  time 
is  the  same  as  in  the  examples  of  the  sun  previously  given.  The  mean  time  of  passage 
across  any  meridian  can  be  found  by  dividing  the  daily  difference  by  24,  and  using  the 
hourly  difference  thus  obtained,  as  in  the  case  of  the  moon ;  or,  the  reduction  can  be  found 
by  the  proportion :  As  24*^  (or  d&f)  is  to  the  longitude,  so  is  the  daily  difference  to  the 
reduction  required. 

Pages  259  to  262  contain  the  Mean  Places^  with  their  anmtdl  variations^  of  one  hundred 
and  ninety-eight  Fixed  Stars  for  the  beginning  of  the  year  1877.  North  declinations  are 
marked  +  ;  south  declinations  — . 

The  right  ascension  of  a  star  is  also  the  sidereal  time  of  its  meridian  passage.  Prom 
this  we  may  roughly  find  the  n^ean  time  of  meridian  passage  by  adding  the  mean  time  of 
sidereal  0^  on  page  III.  of  the  Calendar,  or  subtracting  the  sidereal  time  of  mean  noon  on 
page  n.,  (disregarding  seconds ;)  bui  we  can  find  it  more  exactly  by  the  processes  already 
given  for  converting  sidereal  time  to  mean  time. 

The  right  ascension  and  declination  of  a  star  are  generally  needed  when  it  has  been 
observed  for  time,  latitude,  or  azimuth.  The  mean  places  are  sufficiently  accurate  for 
most  observations' at  sea;  but  for  more  exact  observations,  the  apparent  places  should  be 
used. 
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THE  ASTRONOMICAL  PAET. 

This  part  is  adapted  to  the  meridian  of  Washington ;  and  Washington  time,  astronomical 
or  Hdereal^  is  required  in  its  use.  The  longitude  of  Washington  from  Greenwich  is  assumed 
to  be  +  5*  8"  12«. 

OhUquity  of  the  Ecliptic^  Sfc.^  page  248. — This  page  contains  for  every  ten  days  of  the 
year  the  Appartni  Obliquity^  which  is  required  for  the  transformation  of  longitudes  and 
latitudes  to  right  ascensions  and  declinations,  or  the  reverse ;  the  Equation  of  Equinoxes  in 
longitude  and  right  ascension,  or  the  reduction  from  the  mean  to  the  true  equinox  of  the 
date ;  the  Precession  of  Equinoxes  in  longitude,  or  the  reduction  of  longitudes  from  the 
mean  equinox  of  the  beginning  of  the  year  to  the  mean  equinox  of  the  date;  the  SunU 
Aberration^  which  is  to  be  applied  to  the  true  longitude  of  the  sun,  as  given  in  the  £phe- 
meris,  to  obtain  its  apparent  longitude;  the  Sun^s  Horizontal  Parallax;  and  the  Mean  Lon- 
gitude of  the  MooN^s  Ascending  Node. 

At  the  bottom  of  the  page  are  given  the  Mean  Obliquity  for  the  beginning  of  the  year ; 
the  Annual  Precession  for  the  middle  of  the  year,  the  precession  in  a  sidereal  and  in  a 
solar  day,  and  the  daily  motion  of  the  moon^s  node  in  longitude. 

Fixed  Stars. — Pages  249-257  contain  for  each  mean  midnight  the  logarithms  o(  A^  B^ 
C,  D,  also/,  G,  fi,  t,  and  logarithms  of  ^,  A,  and  t,  (following  Bessel^s  notation,)  for  re- 
ducing  the  mean  places  of  the  Fixed  Stars  at  the  beginning  of  the  year  to  their  iqfparent 
places  on  any  day. 

The  formulse  by  which  they  are  prepared,  and  those  in  which  they  are  used,  are  given 
on  page  258.  The  coefficients  are  those  of  Petebs  and  Struve.  In  terms  of  right 
ascension  they  are  expressed  in  time. 

The  first  set  of  quantities  requires  for  the  star  the  logarithms  of  a,  ft,  c,  d,  o^,  ^,  c',  d\ 
which  are  to  be  found  in  the  Star  Catalogues.  The  other  set  requires  no  other  star  con- 
stants than  the  right  ascensions  and  declinations,  f  G,  and  H  are  given  in  tim^,  as  well  as 
arc,  to  facilitate  their  use  with  tables  of  sines,  &c.,  which  have  the  argument  in  time. 
Such  a  tahle  is  given  in  the  Appendix. 

Tables  IV.,  VI.  and  VII.,  in  the  Appendix,  facilitate  the  computation  of  terms  depending 

on2CandC— /^. 

For  a  star  near  the  pole,  it  is  best  to  compote  the  redactioDs  with  the  mean  right  aseenaion  and 
declination  at  the  date  instead  of  the  beginning  of  the  year,  (or  the  logarithms  of  •,  ^,  e,  &€.,  reduced 
to  the  date),  and  add  such  of  the  following  terms  as  may  be  of  sufficient  magnitude : 

In  Right  AteenHon*  In 

+0».0p00a3  T*  sin  a  >  j^j^  ^ 


.000149   r*cos 

.0000650  T«  sin  2  a  > 

•f  0-.O000I03  sin  3  {X  cos  2  a  >  tan<  <5 
>.0000I07 cos 2  (I  sin  2a3 

cos  2  a  >  .^^  . 
sin  2a  r'''^^ 


44^.0000620  sin  2 
—0^.0000622  cos  2 


+  0".000975T«Bin«a 

—  0''.000023eos2{l 

—  0".000080  cos  2  {X  cos  2  a 

—  0".000077  sin  2  ft  ain  2  a 
+  0".000040  cos  2  Q 

—  0".000467 cos  20  cos2 a 

—  0".000465  sin  2  O  sin  2  a 


^tan  6 


-H>«X)000613  sin  « 
--0-.0000507  cos  (( 
-H)*4KXMM)97  sin  (( 
— 0>i)000053  COB  (( 


+  fl)Bin2a 

—  (I)  cos  2a 

i-ft)sin2aj 


►tan  d  seed 


i+ft)coa2a 

I— (l)coe2a 
i-ft)sin2aj 


—  0".00004cos« 

—  0".00038cos(( 

—  0^.00038  sin  (( 

—  0".00038coB(( 

—  0".00004co8(( 
— 0".00007sin(( 

Pages  259-262  contain  the  mean  places  and  oiimuiZ  variations  of  198  Fixed  Stars  for 
1877,  Jan.  0^-^.469,  or  the  instant  when  the  sun's  mean  longitude  is  280^.  r  on  the 
preceding  pages  is  reckoned  from  the  same  epoch.  Stars  within  25®  of  either  pole  are 
designated  by  a  *. 

The  apparent  places  of  a,  d,  and  X  \3nm  Minoris,  and  of  51  Cephei,  are  given  on  pages 
263-274  for  every  upper  transit  at  Washington.  They  include  the  terms  depending  on 
2  C  and  C  —  r%  as  well  as  othdV  small  terms  given  above  and  on  page  258,  so  far  as  they 
were  of  sufficient  importance. 
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The  apparent  places  of  the  remaining  194  stars  follow  on  pages  275-323,  in  the  order 
of  their  right  ascensions.  They  are  given  for  every  tenth  transit,  together  with  their 
motions  in  ten  days ;  and  include  all  terms  of  the  preceding  formulas  exceeding  0*.003  in 
right  ascension,  or  C.OS  in  declination,  except  those  which  depend  on  2  <r  and  C  —  ^'- 
The  mean  solar  time  of  transit  is  also  given  to  the  nearest  tenth  of  a  day. 

Solar  Ephemeris, — Pages  324-329  contain  the  Apparent  Right  Ascension  and  Declina* 
tion  of  the  Gun  for  each  mean  and  apparent  noon  at  Washington ;  the  Hourly  Motion  at 
mean  noon ;  the  Equation  of  Time  at  apparent  noon  with  the  sign  of  its  application  to 
apparent  time ;  the  Sun's  Semvjtiameter  and  the  Sidereal  Time  of  its  passing  the  Meridian; 
and  the  Sidereal  Time  of  Mean  Noon,  The  explanation  of  these  quantities  and  their  use 
has  already  been  given  on  pages  478-481. 

The  Sun's  Horizontal  Parallax  is  given  on  page  248. 

Moon  Culminations, — Pages  330-332  contain  the  mean  solar  tine  of  the  Upper  TransU 
of  the  Moon's  centre  at  Washington,  expressed  to  hundredths  of  a  minute,  the  difference 
for  one  hour  of  longitude,  and  the  Sidereal  Time  of  Semidiameter  passing  the  Meridian^ 
both  giv»n  for  the  instant  of  transit  at  Washington.  The  numbers  in  the  fifth  column  indi- 
cate the  Stabs  in  the  list  of  Moon  Culminating  Stars^  pages  333-336,  within  30°^  of  the 
moon  in  right  ascension.  The  two  preceding  and  the  two  next  following  the  moon,  are 
proper  to  be  observed  with  the  moon  at  each  transit.  The  bright  Limb  of  the  Moon  is 
indicated  by  the  Roman  numerals  in  the  last  column. 

The  time  of  transit  at  any  place,  within  six  hours  of  Washington  in  longitude,  may  be 
found  with  sufficient  accuracy  from  the  time  of  the  Washington  transit  by  using  the  hourly 
difference  interpolated  for  a  longitude  from  Washington  equal  to  half  that  of  the  given 
place.  With  this  time  reduced  to  Greenwich  time  the  moon's  right  ascension  can  be  taken 
from  the  Lunar  Ephemeris,  pages  V-XII  of  each  month,  as  in  the  example  on  page  482. 
If  greater  precision  is  required,  or  the  place  is  more  than  six  hours  from  Washington,  we 
may,  from  the  right  ascension  thus  obtained,  (which  is  nearly  the  local  sidereal  time^)  find 
the  local  mean  time^  as  on  page  481,  more  accurately  than  before,  and  thence  the  GreeM* 
wich  mean  time^  and  with  this  revise  the  computation. 

As  an  example,  suppose  the  right  ascension  of  the  bright  limb  of  the  moon  to  be  required 
at  the  transit  of  January  4,  1877,  at  Berlin,  in  longitude 

6^    r  47''.50»  6.0299==0.2512  East  of  Washington. 
0  53  35.50  ''         Greenwich. 

b      B 

Transit  at  Waihington,  (p.  330) Jan.   4,  16  5944 

Corr.  for  longitude — 6.0999Xl".919  ^        11j67 

Transit  at  Berlin Jan.   4,  16  47^ 

Longitude  from  Greenwich, —    0  63^ 

Crreeawich  mean  time, Jan.   4,  15  54JW 

Moon's  K.  A.,  Jan.  4,    1^    0 11  47  S8J2 

Reduction  for                 -«    5.72 — 5.72X2*X)311  —  11.GS 

Moon's  R.  A.,  Jan.  4,    15  54J28  .                  1147  16.50 

Sid.  time  of  semidiameter  passing, +1    6.28 

R.A.  of  II,  or  bright  limb, 1148  92.78 

The  diff.  for  l^  of  long.,  1».919,  is  found  by  interpolating  back  0^.126  from  that  given  on  page  330: 
and  2*.0311,  the  change  of  R.  A.  in  1»,  by  interpolating  back  3*^  from  that  given  on  page  6  for 
Jan.  4, 16**.  The  time  of  the  semidiameter  passing  the  meridian  is  interpolated  h^ek  O^JSSIS  fron 
that  given  on  page  330,  for  Jan.  4,  and  is  added  to  the  right  ascension  of  the  centre,  as  the  bright 
limb  is  II.,  or  the  following  one. 

The  Greenwich  mean  time  computed  from  the  right  ascension  of  the  centre  is  15^  M<"  I^fiO* 
and  the  consequent  correction  of  that  right  ascension,  -(-O'-Ol* 
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MoaH'Culminating  Stars^  pages  333-336. — The  mean  places,  with  their  annual  varia- 
tions, of  138  stars  near  the  moon^s  path  are  given  for  the  beginning  of  the  fictitious  year 
(1877,  Jan.  0^— .469).  The  names  of  those  whose  apparent  places  are  given  in  the 
Ephemens  of  the  Fixed  Stars  are  printed  in  small  capitals. 

The  apparerU  places  of  the  others  may  be  obtained  by  the  quantities  and  formulse  on 
pages  249-258.  To  illustrate  the  use  of  these,  suppose  the  apparent  place  of  No.  66, 
fi  Virginis,  one  of  the  four  stars  proper  to  be  observed  with  the  moon  on  January  4,  be 
required  at  its  transit  of  that  date  at  Berlin. 


TIm  Wuhington  mean  time  of  the  transit  at  Berlin  is  January  4, 10^  46",  or  0<i.05  before  mid- 
night of  January  4.    The  quantities  from  page  249,  or  page  2&2,  are  to  be  taken  out  for  this  time. 


(Star  Tables) 
(p.  243) 
(Star  Tables) 


log  •       0.488 
log  A      9.079 
log  a'      1.30111 
log.^«   9.567 
log^a'  0.38011 

(p-333) 


1st  Method. 

log  A      7.46311 
log  B     0.919» 
log  b'     8.83611 
log  B  b  8.384 
log  B*' 9.755 

b    m      B 
11  44  17i23 


a: 

Jia=^  +  .369 

Bb^  +  .024 

Ce»  +  .323 

Dd^  +  .090 

^»  + 0^.053     r/t»  +  .001 

JpparnUPUuit,a*^n  44  18.04 


log  c       8.823» 
log  C     0.686  It 
log  c'      9.634 
log  Ce   9.509 
log  Cef  0.32011 

6  = 

Ddf^ 

—  0"i»     r/«'— 


o 
2 


log  d  7j660 

log  D  1J296 

logd'  8.631 » 

logDiI  8.956 

log  D  if'  94»7» 

/    /I 
27  27J8 


—  2.40 
+  0.57 

—  2i)9 

—  0.86 
0.00 

227  22.4 


^Method. 


a»ll  44.3 


G  — 19 
i7»23 

log^  8.824 

log^  0.937 

1.8in(G+a)  9.990 

1.  tand  8.683 

log  (g)  8.384 
JSppmreni  Right  Aseensum    . 

log^  0JI37 

l.60s(G+a)  9.32711 

log  Or')  OiMMn 


log.' 

0.32511 

1.  cos  6 

0.000 

log(0 

0.325» 

4.7 
4.6 


G+a 
H+a 


o      I 
—  +  2  27.5 

h    ■  o     / 

a  6  49.0— 102  15X> 

a  10  48S»  162  13.5 


log  ^  8.824 

log  h  1.308 

I.  sin  (H+a)  9.485 

1.  sec  6  0.000 

log  (h)  9.617 

log  A  1.306 

1.  cos  (H+a)  9.97911 

1.  sin  6  8.632 

log  (V)  9.91911 


Appartmi  Deelinaiiom 


a 
f 

(f) 
(*) 

T/t 


6         « 

6f   . 


11  44  17.23 

+  .370 
+  .024 
+  .414 
+  .001 
11  44  18.04 

o       I      II 

+    2  27  27Ji 

—  1.84 

—  0.83 

—  2.11 
0.00 

+  2  27  22.4 


The  MooN^s  Semidiameter  and  Equatorial  Horizontal  Parallax  for  each  mean  noon  and 
midiiight  are  on  pages  337*340.*  In  the  moon^s  Ephemeris,  as  in  that  of  the  sun,  the 
hourly  motions  belong  to  the  instants  for  which  they  are  given.  The  hourly  change  of 
semidiameter  is  equal  to  .2723  times  that  of  the  horizontal  parallax. 


*For  eclipses  and  occultations,  Bobckhabdt's  ▼alue  of  the  semidiameter,  which  is  2''.5  less,  ia 
prcwrred* 
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The  times  of  the  MowCb  Phases^  Apogee^  Perigee^  and  greaUst  Libration^  are  giTen  cm 
page  341 ;  the  position  of  the  MootCs  Equator  and  the  MoorCs  mean  longitude  on  pags 
342 ;  and  a  Table  for  computing  the  Ltbration  of  the  Moon  on  page  343. 

The  Ephemerides  of  the  seven  principal  Planets  (pages  344-385)  arc  given  both  for 
mean  noon  and  the  time  of  transit.  The  liourly  differences  are  also  given  for  the  same 
instants.     Third  differences  wore  used  in  their  computation. 

The  Horizontal  Parallaxes^  Vertical  Semidiameters^  and  Sidereal  Times  of  the  Semi- 
diameters  passing  the  Meridian^  are  on  pages  386  and  387. 

The  Suh*s  Coordinates  (pages  388-399)  are  given  for  each  mean  noon  and  midni^t^ 
referred  to  the  apparent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator 
at  the  beginning  of  the  year,  (Jan.  0^.0.)  In  the  case  of  the  rectanguhu*  coordinates,  only 
the  last  four  decimals  are  given  for  the  mean  equinox  and  equator,  and  the  first  three  places 
are  to  be  taken  from  the  apparent  equinox  and  equator.  When  a  change  of  a  unit  is  to  be 
made  in  the  third  place,  it  is  indicated  by  a  corresponding  colon  (:).  The  latitude  is  referred 
to  the  ecliptic  of  the  date.  The  reduction  to  the  mean  ecliptic  of  Jan.  0,  is  -|-(y^488  t  sin 
(O  ~h  ^^'^)y  >^  which  r  is  the  time  from  Jan.  0,  in  parts  of  a  year. 

The  Heliocentric  Coordinates  of  the  Planets  (pages  40(^-406)  are  referred  to  the  mean 
equinox  and  ecliptic  of  the  mean  noon  of  the  2405,000th  day  of  the  Julian  Period,  or  1872, 

July  25. 

K*  k*  k»  ifl 

The  columns — — a:,  &c, ,  contain  the  quantities  —  1600 1»  -5  «,  — 1600  m — y , — 1600  m  -«, 

in  units  of  the  7th  decimal  place,  in  which  m  denotes  the  mass  of  the  planet,  and  I?  the 
unit  of  attractive  force  in  the  solar  system,  or  log  i;=8.2355814. 

Page  407  contains  the  Inclinations  and  Longitudes  of  the  Ascending  Nodes  at  thje  same 
epoch,  and  the  Masses  of  the  several  Planets  with  their  logarithms.  The  changes  of  the 
Inclinations  and  Nodes  in  100  days  are  also  given. 

The  Heliocentric  Codrdinates  and  Masses  of  the  Planets  are  given  for  the  computation 
of  perturbations. 

Eclipses. — Pages  408-414  contain  the  elements  necessary  for  computation  and  the  prin- 
cipal phases  of  each  eclipse  of  the  Sun  and  Moon.  The  semidiam'eters  of  the  moon  are 
2^^.5,  and  those  of  the  sun  2^^2,  less  than  those  in  the  Ephemeris. 

The  charts  of  the  Solar  Eclipses  show  the  part  of  the  world  in  which  each  is  visibleb 
The  dotted  curves  pass  through  places  where  the  eclipse  begins,  or  ends,  at  an  exact  hour 
of  Washington  mean  time,  and  aid  in  finding  an  approximate  time  of  the  beginning,  or 
end,  at  any  place.  The  limits  and  central  line  will  give  some  idea  of  the  magnitude  of  the 
eclipse.     The  longitudes  are  reckoned  west  from  Washington. 

The  Tables  of  Data  of  the  Solar  Eclipses  contain  certain  quantities*  derived  from  the 
elements  and  independent  of  the  place  of  observation.  They  are  given  for  successive 
times  at  the  Washington  meridian ;  and  if  their  values  for  the  Penumbra  be  taken  out  for 
a  time  To,  assumed  near  that  of  the  beginning,  or  end,  of  the  eclipse  at  any  place,  the  pre- 
diction  for  that  place  may  be  computed  quite  accurately  by  the  following  formulae : 

Let  ^  a  the  latitude  of  the  place,  -|-  when  north, 

>t  B  its  longitude  from  Washington,  4*  when  west, 
{Bessel,)   log  e  »  8.912205,        log  (1 — ^) »  9.9970916,        sin  /  »  e  sin  f , 

Aasec/cos^p,  *  =  (1 — e*)8ec/8in^, 

a  «=  A — h  sin  (pt — ^), 
b^B—Ek+Ghco9(fi—X)^ 
c  ^—C+Fk—Hhco8{ti—X), 
m^  -y/bc  (usually  with  same  sign  as  a). 

*Tlie  fonnala  are  given  in  Cbauvxsbt's  Spkaiud  anU  Praeticml  Attrmnamy^  Vol.  I,  page  613.  Tba 
changes  ofA^  B,  and  C  for  aiM  fluntUe,  or  mu  second^  are  expreseed  in  units  of  the  sixth  decioM^  place. 
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If  m  OB  €1,  the  time  To  is  correctly  chosen.  If  m  differ  from  a,  a  correction  I  of  the  asuumed 
time  may  be  obtained  in  seconds  by  the  formulie, 

log/t'«  1.86167,  af^A'  —i»f  \  cos  {pl  —  X^ 

,^       cm  l/^B'—,i'Gh3m{,i  —  X,) 

1000000  (m  —  g) 
0^+ ft' cot  Q 

and  a  new  approximation  to  the  actual  Washington  time  will  be 

with  which  the  compiitation  may  be  revised. 

Thus  soccessive  approximations  are  made  until  for  the  last  assumed  time  To,  ma  a 
▼ery  closely,  and  i  is  quite  small.  The  local  mean  time  of  the  phenomenon  will  be,  using 
the  last  values  of  To  and  t, 

To+t—X. 

Q  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 
angular  distance  of  the  point  of  contact  reckoned  from  the  north  point  of  the  sun's  limb, 
-f- towards  the  east. 

For  a  total  or  annular  eclipse,  the  prediction  of  the  interior  contacts  may  be  made  in  the 
same  way,  using  the  Data  for  the  Shadow;  except  that  Q  will  have  a  sign  opposite  that  of 
a  in  a  total  eclipse. 

To  find  F,  the  angular  distance  of  the  point  of  contact  from  the  Vertex  of  the  sun's  limb, 
-^  towards  the  lefi^  we  have  the  formula 

psinPssinf  csin  CscosPtan  (a — I) 

pcoePscosf  co8(ai — X)         cco8C=»8in  (P — d^ 

in  which  d'  is  the  sun's  declination. 

If  the  values  of  Q  at  the  beginning  and  at  the  end  of  the  eclipse  be  found,  and  their 
diflferenee  (with  regard  to  signs)  be  denoted  by  2^,  the  number  of  digits  eclipsed  is 

12  (1  +n)  sm>  ^  0^  or  12  (1+n)  cos* }  tf, 

according  as  tf  is  acute  or  obtuse ;  n  being  the  qyotient  of  the  semidiamet^r  of  the  moon 
divided  by  that  of  the  sun. 

0  oiay  also  be  found  from  the  formulas: 

tanlta-  tf— Q  +  A 

of 

(in  which  R  has  die  sign  of  h^)\  and  the  expression  of  t  may  be  changed  to 

m — a  sin  Qcos  jR 


/»>1< 


I  I  in  I 


sin^ 


The  following  is  an  example  of  the  computation  of  the  beginning  of  the  Eclipse  of 
September  6,  18T7,  for  the  Observatory  at  Santiago,  for  which 

^  „  -  83°  26"  42''.0  X^SSS^^'W^O 

<I)  logs -8.912205    ' 

(2)  I.  sin  f»  9.7412590ft  (l)  +  (2)  L8ia/»a658464ii 

(8)  •  log  (1  -  e>)  »9.9970916 

(4)  1.  sec/ » 0.0004406  (2) +  (3) +(4)  log  ib»  9.7387912  a 

(5)  I.  cos  f»  a  9.9213822  (4) +  (5)  log  A  »  9.9218228 

By  the  chart,  or  from  a  previous  computation,  the  Washington  mean  time  of  the  begin- 
ning of  the  eclipse  at  Santiago  is  18^  8^  S^,  for  which  we  take  from  the  table  for  Penumhra^ 
on  page  411,  the  values  of  A^  B^  C,  dec. 
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CompiUatum  of  t^  the  eorreciion  of  To. 

/i = 272*  37'  24'.!  (9)  log  E = 9.997861 

Xs=353  37  30.0  (10)  log  k  » 9.738791  u 

/i  — A  =  278  59  54.1  (11)  log  f*»9JI97440 

(1)  1.  sin  04  — A)  »9.994(>2l9it  (9)  +  (t0)  log  J5ik«9.73GG52a 

(2)  log  A  »0.9218228  (10) +  (11)  log  f* A =9.736231  a 

(3)  1.  COB  (ji  —  X)  » 9.1942540 

(12)  ^=—\3SS3Z 

(4)  »  (1)  +  (2)        log  kMnifi-^X)     »  9.9164447  it  (13)  -.  A  gin  (^  —  X)  » + 0B849» 

(5)  log^i'  =:  1.86167 

(6)  logG  » 8.996206  (14)  B»— 0.10090 
(7)rs(2)  +  (3)  log  A  cos  O^— A)  » 9.1 160768  (15)  —  £A=+0.54538 
(8)  log  If  s=:  9.034891  (16)  G  A  cos  (^  —  A) » +  0.01895 

(6)  +  (7)        JogCAcoB(/i— A)«8.112282  (17)  ^c»+1.167D4 

(7)  +  (8)   log  H  A  cos  0*  —  ^)  =  8.150968      (18)  f  A  « — 0.54479 

(19)     —  Hk  cos  (;« ^  A)  »  —  0.01416 

(5) +  (7)        log /A  cos  04— A)  =  0.97775  (12) +  (13)  «b^  0.58735 

(4)  +  (5)  +  (6)        log  ^I'GAsin  0/— A)  =0.77432 »  (14)  +  (15)  +  (16)        A=+0.45737 

(17)  +  (16)  +  (19)        e  B + 0.60609 
(80)  log  b  =9.660268  »«^0.S8737 

(21)  logc  »9.783968  «  —  •»* 0.00008 

(22)  » 1  [(80)  +  (81)]  log  m = 9.7221 18  n 
(22)  —  (20)  =  (21)  —  (22)       1.  tan  1  Q = 0.061850  n 

Jingle  from  Jf.  point,  Q»98o8'.0  (23)  A'=+   148.33 

(84)  — /AcosO*— A)  =  —       9£0 

(88)  I.  cot  Q  =  9.15508       (85)  B'  =  —  76.46 

(89)  log  6'  =  1.84885 »      (86)    -.^fGAnn(/i^A)=+   6.95 
(88)  +  (89)        log  bf  cot  Q  =  1 .00333 11 

(85) +  (86)                  A'b—  70.51 

(31)                               log  (m  — a) +  6=1.301011                (87)=(^)  +  (84)               •'»+  138^ 

(38)                           log  (a' +  6' cot  Q)  =  1.0676                   (30)                            A'cot«=—  10il6 

(31)  — (38)                              logl=9.8134»                .(27)  +  (30)        •'+A'cot«B+  188.75 

k    «       ■ 

Assumed  time, To  =  18    8  20.0 

Correction  of  the  eusumed  time, /as  —  OSl 

Washington  time  of  the  beginning 18    8  19.8 

Santiago  time  of  the  beginning September  6^,  18  33  49.8 

We  have  also  C=-124*  17';  the  angle  from  iheVertex,V^—l2T  3^;  e^lifG',  and 
the  magnitude  of  the  eclipse  8.1  digits,  or  0.67  of  the  sun^s  disc,  on  the  north  limb. 

OccuUations. — Pages  415-446  contain  Elements  for  facilitating  the  Prediction  of  OcemU 
tations  of  Planets  and  Stars  by  the  Moon.  The  list  includes  all  stars  to  the  6^  magnitude 
in  the  Catalogue  of  the  British  Association,  and  a  few  others  of  less  magnitude,  contained 
in  the  Almanac  Catalogue  of  Zodiacal  Stars  and  chiefly  belonging  to  clusters,  which  can 
be  occuUer]  during  the  year  1877. 

Pages  447-449  contain  a  list  of  such  occultations  and  near  approaches  as  will  be  visible 
at  Washington  during  the  year  1877.  For  the  latter,  the  time  of  nearest  approach,  the 
nearest  point  of  the  moon^s  limb  and  the  distance  of  the  star  from  the  moon^s  limb  are 
stated. 

The  elements  comprise  the  Date,  the  Name,  Magnitude  and  Declination  of  the  Star; 
the  Limiting  Latitudes  within  which  the  occultation  may  be  visible ;  and,  at  the  time  of 
geocentric  conjunction  of  the  moon  and  star  in  right  ascension,  the}  following  quantities : 
^  8s  Washington  mean  time, 

H  B  Hour  angle  of  the  star  at  Washington,  +  when  west ; 

j=- — ^^ ^cos^  =  o,      ir= , 

1Z  It 

sf  a« COS  ^,    y*  aa — ,  tho  hourly  changes  of  x  and  y  ; 
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in  which  a  and  d  are  the  true  right  ascension  and  declination  of  the  moon, 
J  a  and  J  d^  their  motions  in  one  hour  of  mean  time, 
ir,  the  moon's  equatorial  horizontal  parallax, 
of  and  ^,  the  apparent  right  ascension  and  declination  of  the  star. 
The  reductions  of  the  mean  place  of  the  star  at  the  beginning  of  the  year  to  its  appa- 
rent place  at  the  date,  are  also  given  to  facilitate  the  reduction  of  observed  occultations. 

For  any  other  Washington  mean  time  T  =  ^  -|-  ^  ^^  have  {ft  being  the  sidereal  equiva- 
lent  of  /«  and  t  as  a  coefficient  being  expressed  in  hours) 

AsH-|-;i,  the  star's  hour  angle  at  Washington, 

As  the  moon's  motion  is  here  regarded  as  uniform,  the  expressions  for  x  and  y  are  more 
nearly  correct  the  smaller  the  interval  L  The  exact  values,  to  be  employed  in  the  reduc« 
tion  of  an  observed  occultation,  are 

sin  (a  —  o^  cos  d 

X  ss : 

Sm  TT 

sin  (^  — y)  cos*  i  (tt  — <•)  ^-sin  (d-^d')  sin*  j  ja  —  ct') 

y  —  . — . 

sm  T 
in  which  «,  d  and  x  are  to  be  taken  from  the  Ephemeris  for  the  time  T.    But  for  predicting 
the  times  of  immergion  and  emersion^  and  the  points  on  the  moon's  limb  where  these  appear- 
ances  take  place,  the  preceding  eitpressions  suffice  to  enable  the  observer  to  determine 
when  and  where  to  watch  for  these  phenomena. 
For  the  place  of  observation,  let 

{pasits  latitude,  -|-  when  north ; 
k  asits  longitude  from  Washington,  -|-  when  west ; 
{Beuel.)    log  e=:8.9122  05,  log  (1  — e»)=9.9970  916, 

sin  /=«  sin  f»,  E^(\  —  «*)  sec  /,  Fa»sec  /. 

m'«54147.8  sin  V,         log  /i'»9.41916. 
The  constants  for  the  place,  required  both  in  the  prediction  of  occultations  and  the  re« 
duction  of  those  observed,  are  f>,  ^,  and  E  sin  f ,  JPcois  f ,  fi'  F  cos  ^p,  or  their  logarithms. 

The  values  of  E  and  JP  and  their  logarithms  are  given  for  different  latitudes  in  the 
following  table : 


9 

E. 

F. 

Log£. 

LogjF. 

(f 

1— .0067 

1.0000 

9.9971 

0.0000 

dblO 

1— .0066 

1.0000 

9.9971 

0.0000 

20 

i_.ooe3 

1.0004 

9.9973 

0.0002 

ao 

1  .0059 

1.0008 

9.9975 

0.0004 

40 

1_.0053 

1.0014 

9.9977 

0.0006 

50 

1_,0047 

1.0020 

9.9979 

0.0009 

60 

1— .0042 

1.0025 

9.9982 

0.0011 

70 

1— .0037 

1.0030 

9.9984 

0.0013 

80 

1— .0034 

1.0033 

9.9985 

0.0014 

90 

1  .0033 

1.0034 

9.9985 

0.0014 

An  occultation  will  not  be  visible  unless, 

1.  The  latitude  of  the  place  is  included  within  the  limiting  parallels ; 

2.  At  the  time  of  occultation,  or  the  local  mean  time  (T — X)^  the  son  ia  sufficiently 
below  the  horizon ; 
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3.  At  that  time  the  star  is  above  the  horizon,  or  its  local  hour  angle  (A — X)  is  numen* 
cally  less  than  r  found  by  the  formula 

COSTS — tan  ^  tan  ^, 

A  table  of  r,  or  the  hour  angle  of  a  body  in  the  horizon,  computed  for  the  latitude  of  the 
place  and  different  declinations,  will  be  useful  for  such  comparisons. 

These  conditions  can  generally  be  determined  in  advance,  as  in  latitudes  less  than  &f 
( <j  —  X)  may  bo  used  instead  of  ( T —  X)  except  within  two  hours  of  sunrise  or  sunset ; 
and  {H — X)  instead  of  (h — X)  except  within  half  an  hour  of  the  starts  rising  or  setting. 
For  these  exceptional  cases,  which,  however,  are  not  favorable  for  observation,  the  time 
of  apparent  conjunction  in  right  ascension,  or  some  nearer  approximation  to  the  time 
of  occultation,  can  be  subsequently  employed. 

Having  ascertained  that  an  occultation  will  be  visible,  we  may  proceed  to  compute  the 
times  of  immersion  and  emersion  by  the  following  formulss : 

1.  To  find  approximately  the  time*  of  apparent  conjunction  in  right  ascension,  as  affected 
by  parallax ; 

If  «=      Fcos  f  sin  {H — X) 
vfss  p/  Pcos  f  cos{H — X) 

In  hours,  (£)«__ 

Washington  time  of  apparent  conjunction,  (T) « <{  -{-(0 
Local  **  "  "  {T)—X 

The  value  of  ( T)  to  the  nearest  tenth  of  an  hour  is  sufficiently  accurate.  If  a  closer  ap- 
proximation is  desired,  the  computation  may  be  repeated,  using  h  <=  H-{-  {/t)  instead  of  ff, 
{fi)  being  the  sidereal  equivalent  of  (<), 

2.  To  find  a  nearer  approach  to  the  time  of  either  phase,  let  us  assume  the  Washington 
mean  time  T,  which  for  the  first  computation  may  be  the  computed  time  of  tqpparent  con- 
junction, or  some  conjectural  time  near  it.     For  this  time  find 

t^  T—  ^  h^H+fi,  or  h—X^H^X+fi 

x^ta/  y:=::Y+ty', 

and  then  T]  and  T3,  the  approximate  Washington  mean  times  of  immersion  and  emersion, 
by  the  following  formulee.  The  local  mean  times  will  be  found  by  subtracting  from  T\ 
and  Ts'the  longitude  of  the  place. 

A  Bin  B^E  sin  f  v  =  Fcos  f  sin  (A— A)  uftspf  AcoaB 

A  cos  B=Fco8  f  cos  (A— ^)t  V  =-4  sin  (S— ^)  »'-»/»'  ic  sin  ^^ 

[or,  with  other  auxiliaries  than  A  and  J9, 

b  ssbF  cos  f  cos  (h—X)  vf^h  fi'  v'^E  sin  f  cos  9' — h  sin  d'] 

in  sin  Jlfsa?— If  n  sin  N^xf—uf 

tn  cos  Af=y— r  n  cos  N^y'—r/ 

Burckhardt.  i:».27227  log  i:==9.43500 

,     m  sin    itf— iV  ,   ^  ,-^ 

cos  ^= 7 ^  <  18(r 


*It  is  convenient,  but  not  necewary,  to  have  tbii  time. 

tif  (k  —  A)  be  restricted  to  values  numerically  less  than  12^,  or  180^,  B  may  be  taken  in  the  same 
quadrant  with  (k  —  A),  and  have  the  same  sign  as  the  latitude.  For  a  place  where  many  oocoltstioai 
are  observed,  tables  of  A,  B,  u  and  a'  fbr  different  values  of  (A  —  X)«  or  of  E  sin  f  cos  4'  for  different 
declinations,  would  be  convenient. 
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For  fmm^nan.  For  Emersion. 

-  m  COB  (JIf— iV)    i:  sin  ^  m  cos  (Af— iV)      i^  sin  ^ 

Inhouf8,  <!=• —         e»= — 

n  ft  ft  ft 

WoMhingUm  mean  time^  7i» 7+  ti  T^^ 7+  ^ 

Local  **      "  7i-i  Tt-X 

3.  Aasuming  now  Ti^^-^-l-^-ii  for  the  immersion,  or  79=^4'^4*^  ^^^  ^^  emer- 
sion, OS  the  Washington  time  instead  of  7,  and  recomputing,  we  can  obtain  nearer  approxi* 
mation  to  the  times  of  these  phenomena.  But  the  first  operation  will  give  the  times  usually 
within  one  or  two  minutes,  which  is  sufficiently  accurate  for  watching  for  an  immersion. 
For  an  emersion  a  more  accurate  knowledge  is  desirable.  But  for  this  purpose  it  will  often 
be  sufficient  to  substitute  (At— A)ss(A— A-f  }a<s}  for  {h—X)  in  the  computation  of  uf  and  i^, 
and,  using  the  same  m  and  M  as  before,  recompute  n,  iV,  ^  and  <t,  a  new  correction  to  be 
added  to  7. 

If  log.  m  sin  (Af-^jy)»9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  de- 
termine whether,  numerically,  cos  v^  <  1,  or  cos  \^  >  1.  In  the  latter  case  the  impossible 
value  of  cos  ^  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  com- 
puted distance  from  the  moon^s  limb  is  within  the  errors  of  the  Ephemeris  of  the  moon 
and  star. 

In  such  eases  of  near  approach  to  the  moon^s  limb,  we  may  take  ^»0°,  or  180^,  accord- 
ing as  »  sin  (Af— iV)  is-f-or — ;  and  for  finding  the  time  of  nearest  approach, 

m  cos  (Af- JT) 
» 
The  distance  from  the'moon's  limb  is  then 

T[m8in(Af-JY)-q, 
disregarding  the  sign  of  m  sin  (M^N)\  or,  allowing  for  the  augmentation  of  the  semi- 
diameter, 

w  [iiisin(Af— iV)— i:]  [l-j-xsinir], 
where  x^^A  cos  {B  —  y), 

4.  Having  found  satisfactorily  the  times  of  immersion  and  emersion,  and  therefore  N  and 
^  in  each  ease,  we  have  as  the  angle  from  the  North  point  of  the  moon's  limb,  positive 
towards  the  Wesi^ 

QaB90^-*i\r»^  for  an  Aimernoii, 

QmMd(f^N+ip  for  an  Emer turn; 

and,  taking 

esin  Cstf  +  tuf 
ecoaC^v  +  ti/^ 
in  which  the  last  value  of  C  for  the  pcurticular  phase  is  properly  used,  we  have  as  the  angle 
from  the  Veriix  of  the  moon^s  limb,  or  that  point  which  is  nearest  the  zenith, 

also  reckoned  positive  in  the  same  direction  as  Q,  i.  e.,  towards  the  left. 

For  the  image  as  seen  through  an  inverting  telescope,  these  angles  should  be  increased 
by  180^. 

&  As  a  check  on  the  accuracy  of  the  work,  we  have,  using  the  last  computed  values  of 
the  several  quantities. 

Or,  we  may  compute  «,  o,  c,  and  y,  with  the  last  determined  time  of  immersion,  or  of 
emersion,  and  we  should  have  for  either,  as  the  oondition  of  the  phenomencm, 

(a?«tt)»+  (y-.v)'-P»0.07413 
or,  log  191—log  i^«>9.4d50 
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Oreater  values  than  these  indicate  that  the  computed  time  of  an  immersion  is  too  early, 
of  an  emersion  too  late,  hy  a  quantity  nearly  proportional  to  the  difference. 

Example. — It  is  required  to  find  the  times  of  immersion  and  emersion  of  B.  A.  C.  1709, 
January  25,  1877,  at  Conception  City,  Chili,  for  which 

^^..-ae*  49^.6  A=-.0^  15".8 

The  data  for  the  compatation  are  given  on  page  416.  We  see  in  advance  that  ^  is  between  th« 
limiting  latitudes;  that  (d*-X),  the  local  time  of  geocentric  conjunction,  is  less  than  an  hour  ftam 
midnight;  and  that  (H — A)  is  only  two  hours  and  a  half  from  the  meridian. 

The  constants  of  the  place  are  : 

1.  sin^         B  9.7777  fi  1.  cos  ^        » 9.9034 

logi;  s=*  9.9976  log/*  « 0.0005 

(1)  log  £  sin  ^  s:  9.7753  n      (3)  log  F  cos  ^  =»  9iM)39        ^ 

From  page  416  we  have  for  the  time  of  geocentric  conjunction  : 

Washington  Hme,  d  =  Jan.  25,  1 1  12!4  F  ==  —  .8003  d' »  +  89  5.4 

isoadtime,  d--A»    '«    35,  11  28 J2  x'r=-(..6064  l.sind'  9.6868 

H        s  +2  12.6  y's+.OSOS 

H— X=  +  2  38.4  «+ 370  6' 

1.  For  an  approximation  to  the  time  of  apparent  conjunction,  we  have : 


log  f*  coe  f      BB9i)099 
log/t'  Es  9.4192 

logy  l'eoa^a9aSSl 


(«) 

W 

(6)=<8W^) 
(8) 

(6H8) 


log  F  cos  ^»  9.904 

I.  sin  (If— X)=  9.780 

log  i«»  9.684 

log  (z'  —  mO^  9.641 

log  (t)  as  0.043 


(3) 
(5) 
(7H3>K6) 


log  ft'  Fcos^aB9.383 

1.  cos  (H—X)  =  9.902 

log  «'s  9.225 

(t)^+l,lO 
6 


s««.+jG06 

«'b  +  .168 

»'  — ii'«  +  .438 

k     m 
+  1    6.0 
11  12.4 


Washington  mean  ttme, . 


(7)s  c5  +(!)»  Jui.85, 18  18.4 


8.  Assuming  this  time,  for  which  |as(t)sss  + 1    6.0,  we  proceed  as  follows  to  find  the  times  of  ina- 
mersion  and  emersion : 


(10) 


h 
<=4l 


m 
6.0, 


m 
6.2 


(9)H10) 


h 

i7-X=:4-8  28.4 

h-X=*3  34.6=4-530 39'.0 


(27) 


(12H2) 
(13) 


1.  sin  (A -A) =9.9060 
log  F  cos  ^=9.9039 
l.cos(A~X)=9.7728 


(29) 
(30) 


(27H88) 
(29H30) 


s'=4.e064 

s'-ii'=»unJV=:4.4817 
y'-v'sii oca jr=- 0581 


a^) 


m 

V 


(11)H18) 


[I6)-(13)K13) 

(17H16) 
(18) 

(19K17H18) 
(80) 

(19)*(aO) 


log  »  sin  Jtf= 8.3384 

log  m  cos  iXf = 8.l790ii 
l.tanJlf=0.1534n 
I.  sin  Jlf=  9.9189 


1.  sin  d'= 9.6868  > 
log  M = 9.8099  ( 1 .  «'a8i)159 
log  /<' = 9.4 193 1 1.  ii's9.0959 
log  ^  cos  B= 9.6767  >  ^    , 

log^sin  B=:9.7753ii     B=-51  27  (35) 

l.tanB=0.0986fi     d'=4-89   5(36) 

I.  sin  B=:9.8938»B-d'=-80  38  (37) 

log  ^=9.8881  (38) 

I.  sin  (B-dO= 9.994011 

log  V = 9.8761i»  (39)=<31  )-(34) 

(31)    Ik's 4- 1.10X .6064 =z =4-6670    (40)       Constant^ 

(88)  «=4-.6455    (41)  l.ein(^-vy)=9X{844 

(83)  F=-.8008  (39)4(40>H4I)     l.cos^d8.6689 

(84)  (y's^- 1.10X0303     =^-.0333 
(85>=(23)H24)  y=-.7669    (45) 

(86)  «=-.7518    (46)  ' 

(31)-<88)x-«=msin^=4>.0816    (46>-(45) 

(25)..(26)y-«=»eosJlf=-.0151    (46)4(45) 


ifsUiS  ^ 


JV*=  96  10 
ir-A's  88  65 


log  II  sin  A'=  9.6887 
logiicosJV=8.7168n 

l.tenJV=0.9659i» 

lainJV=  9.9975 

logiiid8.4195    (39)  log  IK  6.4196 

log  J  =0.5650    (42)r(38;-^)       loglo.3148 

(43)  I  ooB(^-J\r)  9.9488 

(44)  log*  cos  (ir-J^  8.6765 


0   1 
^=487  80 

(47)                    1.810^9.9996 
(42)-(40)       log -9.7498 

90O-A'=.  610 

atlm.        «,=-93  30 

(46)              log -sin  ^9.7493 

at  Em.      Q|=481  10 

(49)    -- cos  (JIf-Jr)- 0.047 

(50)       *         i  sin  ^4^  0.561 
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For  Imnursion. 

For  Emersion, 

U                                  h    m 

0                                    h    m 

(49H^                         l,ss  — 0.608»             ^0  36.5 

(49)+(50) 

l,«  +  0.5]4»              +   0  30J) 

T                  sJui.S$,     12  18.4 

7                    »Jan.35,     12  18.4 

ffaskingUmmsantifiu^TimmT+ti  a   m    25,     H  41.9 

r,=  T+<,   =    «    25,     12  49JI 

X                   s              —   0  I5i} 

X                    =             —       15.8 

LoMi  MM  fSM,          7i— A           »  u    25,     1157.7 

r—A            =   "    25,     13    5.0 

b     m  b     aa 

3.  Aaraniing  these  timit,  for  which  wo  have  respectively  c-|-<i**  +  0  29.5,  and  t  +  t^^m-i-l  36.8, 
aad  revisiDg  the  compotation,  we  obtain  as  a  nearer  approximation : 


^■^^^^^^^^^     W^^^S^^^^   vvV^V^vf 

JngUJrom  Jf.  Pointy 


C]  sin  Ci  as  M  -f-  t'l  «'  «■ 
Cl  cos  Ci a=»  +  I'l  r* ^ 


h     m 

«S         s  +0    0.4 

7'  — Xs  Jan.  25,     11  58.1 

c^      s         —  920.8 

+  .5747 

—    .7982 

144  J3 

51.4 


«'« 


h      B 

—  0    0.7 


7',  — X» Jan.  25,     13    4.3 

Q',         »  +    80Oi> 

eaSinC,sii  +  C',ii'—  +    .7023 

c«co8Cs=o+t'sV»  —    -7085 

Cgss  135.3 


W«  alio  find  for  [(X —  «)+«' (z' —  «0]"  +  [(y —»)+<' (y* — ©0  J* 

At  Immersion^       0.07410  At  Emersum^ 


0.07414 


Instaady  however,  of  an  entire  recomputation,  a  partial  revision  may  be  made*  like  the  following,  for 


correeting  the  computed  time  of  emersion : 


b     m 


(9)  kW+KA    4^-=+0  15.4 

(10)  k  —  X'='  +  Z  3iS 

(9>»(I0)  Ai  — Xa  + 3  50.0— 4.570 SIKO 


(27) 


(11) 

05) 
(16)K18)K13) 


I.Mii(Ai  — X)  9.9960 

log F coif  9Miaa 

I.cM(At  — %)  9.7303 

l.aind'  0.6H68) 
locM  9.82!K)(   !.«'< 
logii'  9.4192{ 
logJIootB  9JS34Ui  l.mi> 


(29) 
(30) 

(27y-{98) 
(38M36H36)    {29H30) 


+  6064 

+  .1131 

+  .0303 

+  .0863 


nsinJV— +  .4933 
»cosJ^a>-^  .0560 


(39)  FronEilBtComp.logmB  8.4195 

(40)  CamgUmi,        Is  0.5650 

(41)  l.sin(Jlf-jr)s  9.6801 
(39)«<40)4(41)  Looses  8.6646 


»  8.9369 
B  9.0534 

(39) 

(42K35H38) 

(43) 

(44) 


log  n  sin  Jf** 

log  II  cos  Jfss 

I.  tan  JV» 

1.  sin  JVs 


9.6931 

8.7482» 

0.9449 

9.997211 


^— 


9S 
125    5 
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JupUer^s  Satellites^  pages  450-471.— These  pages  contain  for  the  several  Satellites — 

1.  The  Washington  mean  times  of  the  occultations,  eclipses,  transits  and  transits  of 
shadows,  arranged  in  the  order  of  time.  Those  visible  at  Washington,  or  which  occur 
when  the  sun  is  more  than  8^  below  and  Jupiter  more  than  8°  above  the  horizon  of  that 
place,  are  indicated  by  a  *. 

2.  A  diagram  for  each  month  constructed  for  the  eclipse  which  occurs  nearest  the  mid- 
dle of  the  month,  showing  the  phases  of  the  eclipse  for  an  inverting  telescope.  The  stars 
indicate  the  points  of  disappearance  and  reappearance,  distinguished  by  d  and  r.  The 
space  between  them  shows  the  position  of  the  shadow  of  the  planet. 

3.  Washington  mean  times  of  geocentric  superior  conjunctions,  arranged  for  each  satel- 
lite separately. 

4.  The  rectangular  codrdinates  xf  and  y'  for  successive  times  reckoned  from  the  next 
preceding  superior  conjunction,  computed  for  a  constant  major  axis  and  maximum  minor 
axis  of  the  apparent  ellipse  described  by  the  satellite  as  seen  from  the  sun  at  its  mean  dis- 
tance from  the  planet. 

5.  The  factors  by  which  a/  and  y'  are  to  be  multiplied  to  obtain  the  actual  coordinates 
X  and  y  for  the  apparent  ellipse,  as  seen  from  the  earth  at  any  date ;  the  inclination  p  of 
the  minor  axis  to  the  circle  of  declination,  reckoned  from  the  norths  positive  towards  the 
east ;  and  the  actual  codrdinates  x  and  y  at  the  times  of  eclipse  of  each  satellite. 

The  codrdinates  are  referred  to  the  centre  of  the  primary  and  to  the  major  and  minor 
axes  of  the  ellipse  described  by  the  satellite^  and  are  expressed  in  seconds  of  arc.  x  m 
positive  when  on  the  east  side  of  the  planet;  y  is  positive  when  north.  By  means  of  them 
the  configurations  of  the  satellite  can  be  found  at  any  time. 

The  Elements  of  Saturn*s  Ring^  page  472,  give  the  apparent  magnitude  and  position  of 
its  several  components  for  each  20  days.  The  apparent  Discs  of  Venus  and  Mars  are 
given  on  the  same  page  for  each  30  days. 

The  Phenomena^  pages  473  and  474,  include  the  times  of  conjunction,  opposition,  and 
quadrature,  perihelion  and  aphelion,  stationary  points,  and  conjunction,  with  the  moon  in 
right  ascension,  of  the  principal  planets. 

The  Positicns  of  the  Principal  Observatories  are  given  on  pages  475  and  476.  The 
authorities  for  these  positions,  and  the  longitudes  with  reference  to  the  meridians  upon 
which  they  actually  depend,  will  be  found  in  the  American  Ephomeris  for  1870,  1871, 
and  1872. 
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CONSTRUCTION  OF  THE  ASTRONOMICAL  AND  NAUTICAL 

EPHEMERIDES  FOR  1877. 


Thb  Precession  of  the  Equinoxes,  the  Mean  Obliquity  of  the  Ecliptic,  and  the  Constant 
of  Aberration  (p.  248)  are  taken  from  Stbuve  and  Peters.     They  are  : 

Precession^  =5(y'.241 1 + (y^0002268 1, 
Obliquityt    =23*  27'  54''.22-(y'.4645  /-(y.OOOOOU  <», 
Aberration  {  =2(y'.4451  db  (y'.Ol  11, 
in  which  /  is  the  number  of  years  afler  1800. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are  com. 
puted  from  Peters'  formuIsB  given  in  kis  Numerus  Constans  NtUalianU,  pp.  46-48,  and 
reprinted  in  the  volume  of  this  Ephemeris  for  1855.  These  quantities  have  been  used  in 
all  computations  relating  to  the  Fixed  Stars. 

In  the  Ephemerides  of  the  Sim,  Moon  and  Planets,  the  Obliquity  of  the  Ecliptic  and 
the  Nutation  of  Hansen  and  Olufsen's  Tables  du  Soleil  have  been  used ;  but  the  same 
Constant  of  Aberration  as  for  the  fixed  stars.  The  Mean  Obliquity  exceeds  that  of  Peters 
by  iy\22. 

The  Greneral  Constants  for  Star  Reduction  are  adapted  to  the  formulas  given  on  page 
258.  They  are  computed  from  the  Tables  to  facilitate  the  Reduction  of  Places  of  the 
Fixed  Stars^  prepared  for  the  use  of  the  American  Ephemeris  and  Nautical  Almanac^ 
Washington,  1869,  which  have  been  used  in  the  preparation  of  previous  volumes  of  this 
work  subsequent  to  that  of  1861. 

The  Mean  Places  of  the  198  Standard  Stars  have  also  been  taken  from  the  same  tables. 
Dr.  GouLD^s  Standard  Places  of  Fundamental  Stars,  U,  S,  Coast  Survey,  Washington, 
1866,  is  the  authority  given  for  48  Northern  Circumpolar  Stars  and  128  Time  Stars;  the 
British  Nautical  Almanac  for  1848  for  13  Stars  south  of  —40^  declination;  and  Wolfer^s 
Tabula  Reductianum  Observationum  Astronomicarum,  Berlin,  1858,  for  Sirius,  Castor,  (the 
mean  of  the  components,)  Procyon,  y  Draconis,  and  a  Cephei.  The  magnitudes,  except 
of  the  13  Southern  Stars,  are  Argelander^s. 

The  reductions  from  the  mean  to  the  apparent  plcu^es  of  the  Stars  contained  in  Wolfer^s 
Tabula  A^dttctionvm,  except  a  and  ^  Ursse  Minor  is,  have  been  derived  from  that  work; 
the  reductions  of  the  rest  from  the  Tahles  of  the  American  Ephemeris.  These  reductions 
include  the  terms  of  the  formuls  on  pages  258  and  485,  so  far  as  sensible,  except  those 
depending  on  the  moon's  longitude.  These  terms,  however,  have  been  applied  to  the 
four  stars  whose  plcu^es  are  given  for  every  day.  Their  values  for  other  stars  may  readily 
be  found  by  Tables  VI.  and  VII.  of  this  Appendix. 

*  PsTSRs*  Jfwmtnu  Canttana  JfutatunuB,  p.  71. 

I  Ibid.,  pp.  66  and  7 J . 

I  Srmvvt't  Conatant  de  VAbtrratum,  p.  47. 
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To  the  position  of  Sirius,  as  derived  from  Wolfebs,  (the  correction  of  the  *'  Talmla 
Subsidiaria^'*  being  omitted)*,  have  been  applied  the  terms  given  by  Auwers,* 

^=+0*.0647-0».000718  (<-1860)-f  0».1510  cos  (u-f   V  6^) 
r=-(y^630 -(y'.00044  (<-1860)-f  P^445    sin  (tt+23**  SC) 

in  which  u,  the  eccentric  anomaly  from  the  inferior  apsis,  is  found  by  the  formula 

tt— e  sin  tt==n  (^—  T), 
from  the  elements 

T=  1793.830,    passage  through  the  inferior  apsis, 
e  =       0.6010,  the  eccentricity, 
n  =s     7^.28475,  mean  annual  motion  in  orbit, 
49^.418,  period  of  revolution. 

The  Mean  Places  of  such  of  the  Moon-culminating  Stars  as  are  not  found  in  the  list  of 
standard  stars,  have  been  taken  in  order  of  preference  from  the  Aljnanac  Caialogtte  of 
Zodiacal  Stars  printed  for  the  use  of  the  American  Ephemeris  and  Nautical  Alnumac^ 
Washington^  1864 ;  the  Chreenwich  Twelve-  Year  Catalogue ;  and  the  Catalogue  of  the 
British  AssodcUion, 

m 

The  Ephemeris  of  the  Sunt  is  constructed  from  Hansen  and  Olufsen^s  Tables  du  Soleilt 
Copenhagen,  1853,  except  that  Struve^s  Aberration  has  been  used.  This  is  equivalent  to 
adding  0^^.19  to  the  longitudes,  but  does  not  affect  the  right  ascensions  and  declinations. 
The  Sun^s  rectangular  equatorial  coordinates  have  been  computed  from  the  longitudes  and 
latitudes  by  the  following  formuIsB : 

X^R  cosi 

r=jR  sin  X  cos  «*— 19.3  Rfi 

Z  =^R  sin  X  sin  tti+44.5  R  fi 

X'^X+YsecwAX 

F^Y-Zcostti  J  A+ZJtti-  9w4  r  B  sin  (0  +  IST) 

Z'^Z'-X  sin  0*  J  A-  YA  tti+21.7  t  R  sin  (0  +  18T') 

in  which  A,  ^  and  at  are  referred  to  the  equinox  and  ecliptic  of  the  date ;  J  i  is  the  reduc- 
tion of  longitude  for  precession  and  nutation  from  Jan.  Q\  Au>  the  reduction  of  the  mean  to 
the  apparent  obliquity ;  r  the  part  of  the  year  since  Jan.  0 ;  and  the  numerical  coefficients 
are  in  units  of  the  7th  place  of  decimals. 

The  mean  equatorial  Horizontal  Parallax  of  the  Sun,  adopted  from  Prof.  Newcomb^s 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  t7,|  is  8^^.848. 
The  adopted  Semidiameter  of  the  Sun  at  the  Earth^s  mean  distance  is  16'  2". 

The  Ephemeris  of  the  Moon  is  constructed  from  Peirce^s  Tables  of  tfie  Moon^  2d  edi' 
tion^  Washington,  1865.  They  include  the  Tables  of  tlie  Moon*s  Parallax  constructed 
from  Walkeb^s  and  Adamses  formulee. 

The  Semidiameter  of  the  Moon  is  computed  from  the  Moon's  HoriaM)nta]  Parallax  by  the 
formula, 

5=.272274  Tr+2'^5. 
A  semidiameter  2''.5  less  is  found  to  be  better  adapted  for  the  computation  of  eclipses  and 
occultations. 

.  The  Ephemeris  of  Mercury  is  derived  from  Prof.  Winlock's  Tables  of  Mercury ^  Wash- 
ington, 1864.  They  are  based  on  the  theory  of  Le  Vebbier,  published  in  the  Additions  to 
the  Connaissance  des  Temps  for  1848. 


*AstTOfwmiseh€  Jfaekrichtetij  No.  1506. 
t  From  CARLiifi's  Tablet  before  1858. 
t  Jistroiwmieal  0b$9rvatums  made  at  the  U,  S.  /faval  (Hfservatoryy  Washington^  1865,  Appendii  U 
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The  Ephemeris  of  Veous  is  derived  from  Mr.  G.  W.  Hill^s  Tables  of  Venus^  Wash* 
ington,  1872. 

The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  ftrom  Lindenau^s 
Tables.  Mr.  Hugh  Breen^s  results,  contained  in  his  paper  On  the  Corrections  of  Lind- 
BNAu's  Elements  of  Mars^  published  in  the  Memoirs  of  the  Royal  Astronomical  Society^ 
Vol.  XX.,  have  also  been  discussed  and  applied ;  and  Le  Verrieb's  secular  variations  of 
the  elements  are  likewise  adopted.  The  following  are  the  corresponding  corrected  ele- 
ments, and  annual  variations  for  Washington,  1855.0 : 

L  =320  13  33'.87-f  68910PM527^ 
r  =333  23  17.84+ 6^^.9990/. 
a  =  48  25  55.29-f27''.6997/. 
i  =     1  51     2.20-  0^^02141/. 
e  =  19238^'.75     +  0'M8549/. 
n  =  689050^^8927 
a  =  1.5236915 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from  Bou vabd^s 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulse. 

The  Ephemeris  of  Saturn  is  derived  from  Bouvard^s  Tables.  The  perturbations  pro* 
duced  by  Jupiter,  and  the  change  of  the  Great  Inequality  since  1840,  have  been  increased 
by  3^  of  their  value.  Adams's  Table  in  the  British  Nautical  Almanac  for  1851  has  been 
substituted  for  Bouvard's  Table  XLII.  The  following  corrections  of  the  elements  for 
1855.0  have  also  been  introduced : 

corr.  mean  long.  =+     4''.9 

corr.  long,  of  node  =—143^^.0 

corr.  inclination  =—     5''.7+0'^0149(. 

The  Ephemeris  of  Uranus  is  derived  from  Prof.  Newcoms's  Tables  of  Uranus,  Wash- 
ington, 1873. 

The  Ephemeris  of  Neptune  is  derived  from  Prof.  Newcomers  TeUfles  of  Neptune^  Wash- 
ington, 1866. 

The  eclipses  and  elongations  of  Jupiter's  Satellites  are  computed  from  Damoiseau's 
Tables. 

The  semidiameters  of  the  Planets  are  computed  from  the  following  values : 

Samidiameter.  Log  Dist.  AuUiortty. 

Mercury  3.34  0.00    Le  Verbier,  Theory  of  Mercury, 

Venus  8.546  db  0.086  0.00 

Mars  (polar)  2.842  it  0.057  0.25 

Jupiter  (polar)  18.78   dz  0.067  0.70 

Saturn  (polar)  8.77   db  0.039  0.95  I       with  the  mural  circle. 

Uranus  1.68   dbO.3  1.303 

Jupiter  (equat)  20.00  0.70 

Saturn  (equat.)  9.38  0.95 

The  apparent  elements  of  Saturn's  Rings  are  computed  from  Bbssbl's  data,  except  those 
for  Bond^s  dusky  ring. 

The  Tables  for  the  eclipses  of  the  sun  are  adapted  to  the  modification  of  Bessel^s  for- 
mulse,  suggested  by  T.  Henrt  Safford,  jr.  The  formulse  arc  given  in  Peirce's  Spherical 
Astronomy  and  Chauvemet's  Spherical  and  Practical  Astronomy^  Vol.  1. 
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The  elements  for  occultations  of  stars  by  the  moon  are  adapted  to  Bessel^s  method  in 
the  Astronomische  Nackrichten^  Vol.  VII.,  and  the  Berliner  Astronomisches  Jakrhuch  for 
1831.     The  formulae  are  also  to  be  found  in  Chattyenet's  Astronomy, 

The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently  small  to 
authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work.  The  results 
have  also  been  tested,  in  various  portions,  by  means  of  duplicate  computations.  The  proofs 
from  the  stereotype  plates  have  been  thoroughly  examined  by  an  independent  series  of 
differences.  And  it  is  believed  that,  in  every  respect,  that  system  has  been  adopted  io 
which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner : 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Moon^s  longitude,  latitude,  semi- 
diameter  and  horizontal  parallax  by  Prof.  Keith,  right  ascension  and  declination  by  Prof. 
Van  Vleck,  and  culminations  by  Prof.  Runkle;  the  lunar  distances  by  Mr.  VV.  B. 
Oliver;  Mercury  and  Venus  by  Mr.  Austin;  Mars  and  Uranus  by  Mr.  Ferrel;  Jupiter 
and  Jupiter's  Satellites  by  Prof  Kendall;  Saturn  by  Prof  Van  Vleck;  and  Neptune 
by  Mr.  Wiessner.  The  fixed  stars  have  been  prepared  by  Mr.  Wiessner,  Mr.  Looms 
and  Mr.  Eastwood;  the  general  constants  for  their  reduction  by  Mr.  Hill;  and  the  occul* 
tations  by  Mr.  Downes  assisted  by  Mr.  Wiessner.  The  eclipses  have  been  computed  and 
the  charts  projected  by  Mr.  Hill.  The  positions  of  observatories  were  compiled  by  Dr. 
B.  A.  Gould,  and  revised  by  him  for  the  volume  for  1870. 


TABLE  I. 


or  THB  XOOH'B  MOTIOH,  IH  FIHDIBQ  THE  OaKEHWICH  TIME  COHBE-                        , 
SFOirSIKO  TO  A  COBKECTED  LUB&B  DIBTAITCE. 

DirttrtBct  of  tbe  PnpMlionDl  Logarithiai  in  Ibt  Ephemerii. 

."'s:^'' 

t 

4 

6 

8 

0 

1 

2 
3 
3 

3 
3 
3 
3 

10  19 
O'  0 

1 1  1 

'\' 

2    2 

2  3 

3  3 

3I  3 
3,  * 
3'  4 

3|. 

u!i6 

18 

0 
1 
2 

'J 
4 
6 

6 
5 

6 
6 

%0 

0 
1 
2 

3 
4 
5 

6 
6 
6 
6 

7 

4  16,18 

2   2'  2 
333 

4  5    5 

5  6    6 

6  6    7 

7  7    8 
7    8    8 
7    8    9 

10 

0' 
2 
4 

5 
6 

7 

8 
9 
9 
9 

1     4 

0 
2 
4 

6 

7 
8 

9 

>0 
]       0 

1     ] 

16 

0 
3 

4 

6 

8 
9 

10 
U 
11 
11 

18  40 

0     1) 
3     3 
5    5 

7  7 

8  SI 

9  10 

10  11 

11  12 

12  12 
12  12 

41 

«l« 

48  fO  a 

^  j  j 

3    3    3 
6    6    6 

8    9    9 
10  11   11 

12  13  13 

13  14  14 

14  15  15 

15  15  16 

15    1&  16: 

0  10 
1120 

II  41) 
1)  Till 

1  0 
t  10 
1  !0 

I  30 

II  10 

1130 
1)40 

0  30 

1  0 
I  10 
1  -JO 

I  w 

II  0 

0  m 
oan 

n  30 
t)  40 
1)  50 

1  0 

I  to 
1  ao 

1  30 

250 
3  40 

3  30 
3  20 

2  10 

U    0 
1  50 
1  40 

1  30 

3  0 

2  50 
2  40 

2  30 
230 

2  10 

3  0 
1  50 

1  40 
.30 

3*S 
250 

2  40 

230 
230 
2  10 

2    0 
1  50 
1  40 
1  30 

0 
0 

1 

1 
1 
1 

1 

1 
I 
1 

0 
0 

1 

1 

2 

3 
3 
2 
2 

0 
1 
3 

2 
3 
4 

4 

4 
4 

4 

0 
1 
2 

■i 
3 
4 

4 

5 
5 
5 

t 
3 
5 

7 

11 

12 
12 
13 
13 

1 

a 

10 
1 

IS 

1: 

14 
14 

0 
3 
6 

B 
10 
13 

13 
14 
14 
14 

Dimrtnce  of  the  ProporlioBBl  Logaritbini  Inlhe  Ephemerii. 

t4 

0 
4 
7 

9 
13 
14 

15 
16 
17 
17 

1 

4 

7 

10 
12 
14 

16 
17 
17 

(8 

0 
4 

7 

10 
13 
15 

1? 

IS 
16 

BO 

~o 

4 

7 

10 
15 

17 

18 

i!|6( 

4     4 

a!  8 

1 

11  It 

13  14 
16  lb 

„|,. 

18,  19 
l'j'20 

'r 

fi6!68 

111 

12  12 
14  15 
16  17 

18  19 

19  31) 

20  21 
2,21 

70 

5 
9 

IS 
15 
17 

10 
31 
21 
22 

71 

6 
9 

13 

16 

18 

20 
21 
22 
23 

74 

0 
5 
9 

13 

16 
13 

21 
22 
S3 
23 

6  78 

0  ( 

5  5 
9  10 

3  14 

6  17 

9.20 

1  29 
>2  23 
!3  24 
!4  24 

1 

80 

J 

14 
17 

2.1 

22 
24 
25 
25 

81 
( 

14 
18 
21 

i 

81 

1 

,. 

14 

18 
21 

23 
25 
26 
26 

86 

0 

6 

15 

19 
22 

24 
25 
26 

88  90  91 

0     0;     0 
6    6    6 
ll|lljll 

15  16  16 
19  19;  20 
22  22  23 

1      1. 
24  25  25 

26  27  27 

27  28  28 

94 

"0 
6 
13 

16 

20 
23 

26 
28 
29 
29 

96 

1 

i 
IS 

IJ 
2 
24 

27 

28 
20 
30 

98 

6 
13 

17 
21 
24 

27 
39 
30 
31 

100 

7 

7 
12 

17 

22 
25 

31 
31 

101 
0' 

7 
13 

18 
22  ' 

26  . 

2H 

30  1 

31  : 

33 

Differenee  of  Ihe  Proporlioniil  Lognrilhni  in  Ihc  Ephemerii. 

m 

106 

108 

110 

m 

IH 

116 

118 

iio 

It 

114 

IS6 

118 

IIO 

111 

im'iu 

m\ 

( 

7 
13 

18 
22 
26 

29 

31 
32 
32 

o' 
? 

13 

lb 
23 
26 

30 
31 
33 
33 

0* 
.7 
13 

19 
23 
27 

30 
32 
33 
34 

0' 
7 

14 

19 
24 
27 

30 

34 
34 

0 

7 

14 

19 
24 

28 

31 
33 
34 
35 

0' 

7 
14 

20 
25 
29 

31 
34 
35 
35 

0' 
8 
14 

20 
>& 
2D 

32 
34 
35 
36 

0' 
8 
15 

20 
25 
29 

33 
35 
36 
36 

0' 

8 
15 

21 
26 
30 

35 
37 
37 

( 
8 
15 

21 
2b 
30 

34 
3b 
38 
38 

0' 
8 
15 

21 
27 
31 

34 
37 

38 
39 

0 

8 
15 

22 
27 
31 

35 
37 
39 
39 

0' 
8 
16 

22 

28 
32 

35 
40 

0 
8 
16 

23 

2d 
32 

36 
38 
40 
40 

0 
9 
16 

23 

28 

» 

37 
3ft 
41 
41 

o"'   0' 

9  I    9 
16  1  17 

23  '  24 

2!t  1  29 
33  1  34 

37  '  38 

40  ,  40 

41  1  42 
4^     42 

9 
17   , 

S4  ' 

30 

34 

38 
41   ' 
42 
43 

Th»  Corrtclion  i*  to  ba  added  lo  (he  appro 
l>rnbmi  io  the  Epbemerii  are  dttraning,  nn 

dn. 

le  G 

fen 
edv 

h« 

h 

D  tl 

rim  a  whe 
h.y  Br«  in 

nth 

ro 

rartional  Lo- 

TABIiE  II.-S1DE8EA1  INTO  MEAN  SOUR.TfflE. 


TABL.I:  II.-SIDEEEAl  INTO  MEAN  SOLAS  TIME. 


TABJiE  II.-SIDEREAl  INTO  MEAN  SOUR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 

le'^ 

17h. 

18^ 

19^ 

20'*- 

21"^ 

22^ 

23*- 

SocondL 

m 

m     8 

m     8 

m     8 

m 

8 

in      8 

m     8 

m     8 

m     8 

0 

2  37.273 

2  47.102 

2  56.932 

3 

6.762 

3  16.591 

3  26.421 

3  36Ji50 

3  46.080 

8 

8 

1 

2  37.437 

2  47.266 

2  57.096 

3 

6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3 

7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

.005 

3 

2  37.764 

2  47.594 

2  57.424 

3 

7.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

.008 

4 

2  37.928 

2  47.758 

2  57.587 

3 

1 

7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

.011 

5 

2  38.092 

2  47.922 

2  57.751 

3 

7.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

J)14 

6 

2  38.256 

2  48.085 

2  57.915 

3 

7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

.016 

7 

2  38.420 

2  48.249 

2  58.079 

3 

7908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

.019 

8 

2  38.534 

2  48.413 

2  58.243 

3 

8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

B 

.OS22 

9 

2  38.747 

2  48.577 

2  58.406 

3 

8.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

.025 

10 

2  38.911 

2  48.741 

2  58.570 

3 

8.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

.027 

ir 

2  39.075 

2  48.905 

2  58.734 

3 

6.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11 

.o:w 

12 

2  39.239 

2  49.068 

2  58.898 

3 

8.728 

3  18.557 

3  28.387 

3  38.2Uh 

3  48.046 

12 

.033 

13 

2  39.403 

2  49.232 

2  59.062 

3 

8.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

.035 

14 

2  39.566 

2  49.396 

2  59.226 

3 

9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

.038 

15 

2  39.730 

2  49.560 

2  59.389 

3 

9.219 

3  19.049 

3  28.87b 

3  38.708 

3  46.537 

15 

.041 

16 

2  39.894 

2  49.724 

2  59.553 

3 

9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

.044 

17 

2  40.058 

2  49.888 

2  59.717 

3 

9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.665 

17 

.046 

18 

2  40.222 

2  50.051 

2  59.881 

3 

9710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

.04!> 

19 

2  40.386 

2  50.215 

3    0.045 

3 

9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

.05i2 

20 

2  40.549 

2  50.379 

3    0.209 

3 

10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

.055 

21 

2  40.713 

2  50.543 

3    0.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

.057 

22 

2  40.877 

2  50.707 

3    0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.654 

3  49.684 

22 

.O&l 

23 

2  41.041 

2  50.870 

3    0.700 

3 

10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

.063 

24 

2  4\sm 

2  51.034 

3    0.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

.066 

25 

2  41.369 

2  51.198 

3     1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

.068 

26 

2  41.532 

2  51.362 

3     1.192 

3 

11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

.071 

27 

2  41.696 

2  51.526 

3    1.355 

3 

11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

.074 

28 

2  41.860 

2  51.690 

3    1.519 

3 

11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

.076 

29 

2  42.024 

2  51.853 

3    1.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

.079 

30 

2  42.188 

2  52.017 

3    1.847 

3 

11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

.(m 

31 

2  42.352 

2  52.181 

3    2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

.085 

32 

2  42.515 

2  52.345 

3    2.174 

3  12.004 

3  21.834 

3  31.663 

3  41.493 

3  51 .322 

32 

,087 

33 

2  42.679 

2  52.509 

3    2.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

.090 

34 

2  42.843 

2  52.673 

3    2.502 

3 

12.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

.093 

35 

2  43.007 

2  52.836 

3    2.666 

3 

12.496 

3  22.325 

3  32.155 

3  41.984 

3  51.814 

35 

.0116 

36 

2  43.171 

2  53.000 

3    2.830 

3  12.659 

3  22.489 

3  32.316 

3  42.148 

3  51.978 

36 

.09ti 

37 

2  43.334 

2  53.164 

3    2.994 

3  12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

.101 

38 

2  43.498 

2  53.328 

3    3.157 

3 

12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

.104 

39 

2  43.662 

2  53.492 

3    3.321 

3 

13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

.106 

40 

2  43.826 

2  53.656 

3    3.485 

3 

13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

.10!) 

41 

2  43.990 

2  53.819 

3    3.649 

3 

13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

.112 

42 

2  44.154 

2  53.983 

3    3.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

.115 

43 

2  44.317 

2  54.147 

3    3.977 

3  13.806 

3  23.636 

3  33.465 

3  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  54.31 1 

3    4.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53J288 

44 

.120 

45 

2  44.645 

2  54.475 

3    4.304 

3 

14.134 

3  23.963 

3  33.7J)3 

3  43.622 

3  53.452 

45 

.123 

46 

2  44.809 

2  54.638 

3    4.468 

3 

14.298 

3  24  127 

3  33.957 

3  43.786 

3  53.616 

46 

.126 

47 

2  44.973 

2  54.802 

3    4.632 

3 

14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.760 

47 

,1» 

48 

2  45.137 

2  54.966 

3    4.796 

3 

14.625 

3  24.455 

3  34.284 

3  44.114 

3  53.943 

46 

.131 

49 

2  45.300 

2  55.130 

3    4.960 

3 

14.78!) 

3  24.619 

3  34.448 

3  44.278 

3  54.107 

49 

.134 

50 

2  45.464 

2*  55.294 

3    5.123 

3 

I4.a'>3 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

.137 

51 

2  45.628 

2  55.458 

3    5.287 

3 

15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

.13J* 

52 

2  45.792 

2  55.621 

3     5.451 

3 

15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

.142 

53 

2  45.956 

2  55.785 

3    5.615 

3 

1.5.444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

.145 

54 

2  46.120 

2  55.949 

3    5.779 

3 

1 5.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

.147 

55 

2  46.283 

ti  56.113 

3     5.942 

3 

15.772 

3  25.6J>2 

3  35.431 

3  45.261 

3  55.090 

55 

.150 

56 

2  46.447 

2  56.277 

3     6.106 

3 

15.936 

3  25.765 

3  35.595 

3  45.425 

3  55.254 

56 

.153 

57 

2  46611 

2  56.441 

a    6.270 

3 

16.100 

3  25.929 

3  35.759 

3  45.588 
3  45.752 

3  55.418 

57 

156 

58 

2  46.75.^> 

2  56.604 

3     6.434 

3 

16.264 

3  26.0{):i 

3  35.923 

3  55.582 

58 

.!.> 

-    59 

2  46.J)39 

2  56.768 

3    6.")!)8 

'^ 

16.427 

3  26.257 

3  36.086    3  45.916i 

3  55.746 

59 

0.161 

10 


TABIiE  III.-MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TABIiE  III.-MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TABLE  III.-MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

1 
1 

.Solar. 

16"^ 

17b. 

18^ 

19^^ 

20"- 

21^ 

22'' 

23^ 

For 
Seconds.    .' 

m 

m     a 

m      n 

m     s 

ID        8 

tn      B 

m      H 

m     8           ni      8 

O 

2  37.704 

2  47.560 

2  57.417 

3    7.273 

3  17129 

3  26.986 

3  :H).842    3  46.699 

s 

8 

1 

2  37.868 

2  47.724 

2  57.581 

3    7.437 

3  17.2!M 

3  27.150 

3  37.007    3  46.863 

1 

0.003 

2 

2  3d.0:)2 

2  47.889 

2  57.745 

3    7.602 

3  17.438 

3  27.315 

3  37.171     3  47.027 

2 

.005 

3 

2  38.196 

2  48.053 

2  57.!)09 

3    7.766 

'  3  17.622 

3  27.479 

3  37.333    3  47192 

3 

.008 

4 

2  38.361 

2  48.217 

2  58.074 

3    7.930 

3  17.787 

3  27.643 

3  37.500    3  47.356 

4 

.011 

5 

2  38.525 

2  48.381 

2  58.238 

3     8.094 

3  17.931 

3  27.807 

3  37.6(>4    3  47.320 

5 
6 

.014 

,      6 

2  38.689 

2  48.546 

2  58.402 

3    8.259 

3  18.113 

3  27.972 

3  37.828    3  47.685 

.016 

i 

7 

2  38.ti54 

2  48710 

2  58.366 

3    8423 

3  18.279 

8  28.136 

3  37  992    3  47.849 

7 

.019 

6 

2  39.018 

2  48.874 

2  58.731 

3     8.3H7 

3  18.444 

3  2J.300 

3  38.157    3  48.013 

8 

.022  ' 

9 

2  39.182 

2  49.039 

2  58.893 

3     8.731 

3  18.608 

3  28.464 

3  :J8.321!    3  48.177 

9 

.025 

1 

10 

2  39..346 

2  4f>.203 

2  59.05!) 

3     8.916 

3  18.772 

3  28.629 

3  38.483    3  48.342 

10 

.027 

11 

2  39.51 1 

2  49.367 

2  59.224 

3    9.()8i) 

3  18.937 

3  28.793 

3  38.64!)    3  48.306 

11 

.030 

12 

2  :m.675 

2  49.531 

2  59.388 

3    9.244 

3  19.101 

3  28.957 

3  38.814     3  4-^.670 

12 

.033 

.     13 

2  39.ci39 

2  49.696 

'2  59.532 

3     9409 

3  19.265 

3  29.122 

3  38.978,    3  48.834 

13 

.036  ' 

14 

2  40.003 

2  49.860 

2  59716 

3     9.573 

3  19.429 

3  2!).286 

3  39.142;    3  48.999 

14 

.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

3  19..594 

3  29.450 

3  3!).307!    3  49.163 

15 

.041 

16 

2  40.332 

2  50.188 

3    0.043 

3    9.901 

3  19.758 

3  29.614 

3  39.471,    3  49.327 

16 

.044  . 

17 

2  40.4% 

2  50.353 

3    0,209 

3  10.066 

3  19.92*4 

3  29.779 

3  39.633'    3  4!).492 

17 

.047 

18 

2  40.661 

2  50.517 

3    0.373 

3  10.230 

3  2).086 

3  29.943 

3  3J).7!)9'    3  49.636 

18 

.049 

19 

2  40.823 

2  50.681 

.3    0.538 

3  10.394 

3  2).23I 

3  30.107 

3  39.964  i    3  49.820 

1 

19 

.052  ' 

20 

2  40.989 

2  50.846 

3    0.702 

3  10.559 

3  20.415 

3  30.271 

3  40.128    3  49.984 

20 

.055 

21 

2  41.153 

2  51.010 

3    0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292;    3  50.14!) 

21 

.057 

2» 

2  41.318 

2  51.174 

3    1.031 

3  10.887 

3  20.744 

3  30.600 

3  40.456    3  50.313 

22 

.060 

1    5*3 

2  41.482 

2  51  338 

3     1.195 

3  11.031 

3  20.908 

3  30.764 

3  40  621;   3  50.477 

23 

.063 

)    24 

2  41.646 

2  51.503 

3     1.359 

3  11J216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

.066 

25 

2  41.810 

2  51.667 

3     1  523 

3  ll.:i80 

3  21.236 

3  31.093 

3  40.94!);    3  50.806 

25 

.068  1 

26 

2  41.975 

2  51.831 

3     1.688 

3  11.544 

3  21.401 

3  31.237 

3  41.114    3  50.970 

26 

.071  i 

27 

2  42.139 

2  51.995 

3     1.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278,   3  51.134 

27 

.074 

.    ^ 

2  42.303 

2  52.160 

3    2.016 

3  11.873 

3  21.729 

3  31.586 

3  41.442!    3  51.299 

28 

.077  ' 

'    99 

2  42.468 

2  52.324 

3    2.181 

3  12.037 

3  21.893 

3  31.730 

3  41.606    3  51.463 

29 

.079  ( 

30 

2  42.632 

2  52.488 

3    2.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

.082 

31 

2  42.796 

2  52.633 

3    2.509 

,3  12.366 

3  22.222 

3  32.078 

3  41.933 

3  51.791 

31 

.085 

32 

2  42.i)60 

2  52.817 

3    2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.09!) 

3  51.956 

32 

.088 

33 

2  43.125 

2  52.981 

3    2.838 

3  12694 

3  22.551 

3  32.407 

3  42.264    3  52.120 

33 

.090 

.    34 

S  43.289 

2  53.145 

3    3.002 

3  12.858 

3  22715 

3  32.371 

3  42.428:    3  52.284 

1 

34 

.093  : 

35 

2  43.453 

2  53.310 

3    3.166 

3  13.023 

3  22.g(V9 

3  32.736 

3  42.5!)2    3  52.449 

35 

.096  i 

36 

2  43.617 

2  53.474 

3    3.330 

3  13.187 

3  23.043 

3  32.900 

3  42.736    3  52613 

36 

.099 

37 

2  43.782 

2  53.63« 

3    3.495 

3  13.351 

3  23.208 

3  33.064 

3  42.!)2l!    3  52.777 

37 

.101  ! 

38 

2  43.946 

2  53.803 

3    3.659 

3  13.515 

3  23.372 

3  33.228 

3  43.083    3  52.941 

:to 

.104 

39 

2  44.110 

2  53.967 

3    3.823 

3  13.680 

3  2:)  5'36 

3  33.393 

3  43.249    3  53.106 

1 

39 

.107 

40 

2  44.275 

2  54.131 

3    3.988 

3  13.844 

3  23.700 

3  33.557 

3  43  413    3  53.270 

40 

.110  1 

41 

2  44.439 

2  54.295 

3    4.152 

3  14.008 

3  23.865 

3  3;J.721 

3  43.578    3  53.434 

41 

.112 

42 

2  44.603    2  54.460 

3    4.316 

3  14.173 

3  24.029 

3  33.886 

3  43742    3  53.5!>8 

42 

.115 

43 

2  44.767 

2  54  624 

3    4.460 

3  14.337 

3  24.193 

3  34.050 

3  43.906    3  53.763 

43 

.118 

44 

2  44.932 

2  54.788 

3    4.643 

3  14.501 

3  24.338 

3  34.214 

3  44.071     3  53.927 

44 

.120 

1 

'    45 

2  45.096 

2  54.952 

3    4.809 

3  14.665 

3  24.522 

3  34.378 

3  44.235'    3  54.091 

45 

.123  ' 

46 

2  45.260'   2  55.117 

3    4.973 

3  14.8:W 

3  24.6-?6 

3  34.543 

3  44.39!)    3  54236 

46 

126 

47 

2  45.425    2  55.281 

3    5  137 

3  14.994 

3  24.830 

3  34.707 

3  44.563    3  54.420 

47 

.129 

48 

2  45.589 

2  55.445 

3   5.:m 

3  15.158 

3  23.015 

3  34  871 

3  44.728    3  54.584 

48 

.131 

49 

2  45.753 

2  55610 

3    5.466 

3  15.322 

3  25.179 

3  35.035 

3  44.892;    3  54.748 

49 

.134 

50 

2  45.917 

2  55.774 

3    5.630 

3  15.4*^7 

3  25.343 

3  35.200 

3-45.056'    3  54.913 

50 

.137  ' 

51 

2  46.082    2  55.938 

3     5793 

3  15.631 

3  23.508 

3  33.364 

3  45.220    3  53.077 

51 

.140 

52 

2  46.246   2  56.102 

3    5.939 

3  13.815 

3  25.672 

3  35.528 

3  45.383    3  35  241 

52 

.142 

53 

2  46.410    2  56.267 

3    6.123 

3  15.980 

3  2>.836 

3  35.693 

3  45.549    3  53  4o3 

53 

.145  , 

54 

2  46.5741   2  56.431 

3    6.2«7 

3  16.144 

3  26.000 

3  35.837 

3  43713    3  55.570 

.54 

.148 

55 

2  46.739|    2  56.595 

3    6.452 

3  16.308 

3  26.163 

3  36021 

3  45.H78    3  53.734 

.v> 

.151 

56 

2  46.903    2  56.7.39 

3    6.616 

3  16.472 

3  26  329 

3  36.183 

3  46.042    3  53.8! »8 

36 

.153  1 

57 

2  47.067.    2  56.'J24 

3    ii.7^i) 

3  16.6:i7 

3  26  493 

3  36  333 

3  46.2)6    3  5G.n6:J 

37 

.156 

58 

2  47.2:Vi    2  57.088 

3    6.944 

3  16.801 

3  26  637 

3  36  514 

3  46.370    3  56.227 

58 

.159 

.  59 

3  47.396    2  57.252 

3    7.109 

3  16.965 

3  26  822 

3  36678 

3  46.5:V>    3  56  391 

59 

ai62 

-            — 

-^       " 

"^           -          ~  — ^—                   ^^ 

~~  —  ™- 

■^^    »—        ^—     —    ^B 
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TABLE  IV. 


TABLE  GIVING  THE  CORRECTIONS  OF  A  AND  B  WHICH  DEPEND  ON  THE 

ARGUMENTS  2a,  AND  c— r'. 

In  units  of  thejE/itA  decimal  for  A^  and  of  the/oiir^  for  B. 


Arg. 


d 
0.0 

0.1 

0.3 

0.3 

0.4 

0.5 
0.6 
0.7 
0.8 
0.9 

1.0 
1.1 
1.2 
1.3 
1.4 

1.5 
1.6 
1.7 
1.8 
1.9 

3.0 
2.1 
2.2 
2.3 
2.4 

2.5 
2.6 
2.7 
2.8 
2.9 

3.0 
3.1 
3.2 
3.3 
3.4 

3.5 
3.6 
3.7 
3.8 
3.9 

4.0 
4.1 
4.2 
4.3 
4.4 
4.5 


1877. 


Jan. 

Fob. 

March 

April 

May 

June 

July 


-  0 
19 
37 
55 
74 

02 

in 

145 
163 

180 
196 
212 

243 

258 
272 
285 
298 
310 

322 
:)33 
344 
353 
362 

370 
376 
383 
389 
394 

398 
401 
403 
404 
405 

405 
404 
402 
399 
395 

390 
385 
378 
372 
364 
.3."i6 


—886 
885 
882 
877 
870 

862 
852 
841 
827 
811 

793 
775 
754 
732 

707 

682 
657 
628 
598 
569 

537 
503 

470 

4:)5 

399 

362 
324 
285 
247 

209 

169 

129 

88 

46 

—  6 

+  35 

76 

116 

155 

196 

235 
274 
312 
350 

:W8 

-f424 


Arg. 

(2a) 


d 
4.6 

4.7 

4.8 
4.9 
5.0 

5.1 
5.2 
5.3 
5.4 
^.^ 

5.6 
5.7 
5.8 
5.9 
6.0 

6.1 
6.2 
6.3 
6.4 
6.5 

6.6 
6.7 
6.8 
6.9 
7.0 

7.1 
7.2 
7.3 
7.4 
7.5 

7.6 
7.7 
7.8 
7.9 
8.0 

8.1 
8.2 
8.3 
8.4 
8.5 

8.6 
8.7 
8.8 
8.9 
9.0 
9.1 


—347 
337 
326 
314 
302 

289 
277 
263 
248 
232 

217 
201 
185 
168 
151 

133 
116 

98 
79 
61 

42 
24 
6 
13 
32 

49 

68 

86 

105 

123 

140 
158 
175 
191 
207 

223 
239 
254 
268 
282 

294 
30() 
319 
330 
341 
-1-350 


+ 


-f-459 
493 
526 

558 
589 

619 
648 
675 
701 
725 

748 
769 
788 
806 
822 

837 
849 
859 
868 
875 

881 
884 
886 
885 
883 

879 
873 
865 
855 
844 

831 
815 
799 
781 
761 

738 
715 
691 
665 
637 

607 
578 
546 
514 
480 
-f446 


Arg. 


d 

9.2 
9.3 
9.4 
9.5 
9.6 

9.7 

9.8 

9.9 

10.0 

10.1 

10.2 
10.3 
10.4 
10.5 
10.6 

10.7 
10.8 
10.9 
11.0 
11.1 

11.2 
11.3 
11.4 
11.5 
11.6 

11.7 
11.8 
11.9 
12.0 
12.1 

12.2 
12.3 
12.4 
12.5 
12.6 

12.7 
12.8 
12.9 
13.0 
13.1 

13.2 
13.3 
13.4 
13.5 
13.6 
13.7 


( 


-h359 
367 
374 
381 
387 

392 
396 
400 
403 
404 

405 
405 
404 
402 
400 

396 
392 
387 
380 
374 

367 
359 
350 
340 
329 

317 
306 
293 
281 
267 

252 

2:^7 
221 
206 
190 

174 
156 
138 
121 
104 

85 
67 
\^ 
30 
II 
7 


+ 


B 


-f-410 
374 

335 

298 
259 

221 
180 
140 
101 
59 

+  19 
—  22 

62 

103 

143 

183 
224 

263 
301 
338 

376 
412 

449 
483 
516 

549 
581 
610 
640 
667 

693 
717 
741 

762 

782 

800 
817 
833 
84."» 
856 

866 
873 

879 

883 

885 

—885 


Arg. 

(c-ro 


d 

o 
1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
II 
12 
IS 
14 

15 
16 
17 
18 
19 


21 


23 
24 

25 
26 
27 
28 


jf 


+    0 

30 

59 

85 

1(16 

122 
132 
135 
130 
119 

102 

60 

53 

+  23 

—  7 

37 
66 

90 

no 

125 

134 
134 
129 
116 

97 

74 
47 

—  17 
13 
43 


+ 

+ 


Multiples  of  the 
Period  of  (2  a  ) 


I 

2 
3 


13.661 
27.32:i> 
40.982 


Multiples  of  the 
Period  of  (a— r') 


1 
2 


27.55 
55.11 


AROUMEifTs.     Washington  Mean  Jfoon. 


0 
0 
0 
0 
0 
0 
0 


Arg. 

Arg. 

(2a) 

(a-n 

•1 

d 

8.464 

27.01 

12.142 

2.90 

12.821 

'i.'ii) 

2.839 

6.71) 

5.517 

9.24 

9.195 

12.68 

11.874 

15.13 

187' 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1878. 
Jan. 


0 
0 
0 
0 
0 

0 


Arg. 

Arg. 

(2a) 

(c-r') 

d 

1  .S'.}2 

18.57 

5.570 

22.02 

8.248 

24  46 

1 1 .927 

0.35 

0.945 

2.80 

4.623 

6.25 

Remarks. 


To  the  argument  for  the  beginning 
of  any  month,  add  the  day  of  the 
month  and  Washington  mean  time, 
and  subtract  the  largest  contained 
multiple  of  the  period. 
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TABIi£  y. 


TABLE  GIVING  THE  CORRECTIONS  OF  Jl  AND  B  DEPENDING  ON  THE 

SMALL  TERMS  OF  THE  NUTATION. 

WASHINGTON  MEAN  MIDNIGHT. 

■ 

1877. 

1 

LA, 

LB. 

1877. 

LJi. 

LB. 

1877. 

LA. 

LB. 

Jan.       0 

—.00026 

— (J!0059 

May      5 

+.00007 

— ({!0016 

Sept.     2 

—.00010 

+li!o099 

5 
10 
15 

25 

52 

10 

07 

3J 

7 

—       03 

97 

23 

47 

15 

05 

43 

12 

+       04 

92 

23 

44 

20 

04 

57 

17 

U 

83 

ao 

23 

37 

25 

+       01 

68 

22 

15 

72 

i                 25 

22 

3] 

30 

—       04 

78 

27 

20 

60 

30 

21 

25 

June      4 

11 

85 

Oct.       2 

22 

45 

Feb.      4 

21 

18 

9 

17 

91 

7 

25 

30 

9 

21 

12 

14 

23 

91 

12 

25 

+       15 

14 

21 

—       05 

19 

29 

89 

17 

22 

—       01 

19 

21 

+       03 

24 

34 

83 

22 

21 

13 

S4 

19 

11 

29 

39 

76 

27 

19 

25 

Mmrch  I 

18 

18 

July      4 

44 

64 

Nov.      1 

14 

34 

6 

16 

27 

9 

48 

49 

6 

08 

41 

11 

14 

33 

14 

51 

34 

11 

04 

45 

16 

12 

37 

19 

53 

—       15 

16 

+       01 

48 

21 

10 

40 

24 

53 

+       04 

21 

—       07 

46 

26 

08 

42 

29 

49 

21 

26 

12 

44 

31 

05 

42 

Aag.     3 

46 

41 

Dec.      1 

17 

38 

April    5 

—       01 

4] 

8 

43 

57 

6 

19 

32 

10 

+       02 

36 

13 

38 

71 

11 

22 

23 

15 

04 

30 

18 

32 

83 

16 

25 

16 

20 

07 

21 

23 

24 

92 

21 

25 

—       07 

25 

08 

+       10 

28 

—.00017 

+0.0097 

26 

27 

+       02 

30 

• 

+.00009 

—0.0003 

31 

—.00028 

+0.0009 

^^»+.OOO2SBin(2  0  — A)  +.00009  sin  0S  H  —  ft)        A  i^ » +<{W7 CO0  (2  0 ->  A) 

+.00010  sin  2  (0  —  H)  +.00006  cos  T*                                    —0.0027  co«  (3  0  —  V) 

— .00005  SID  2  (0 -.  tl)  +.00004siD  21^                                  +0.0024  oo«  (9 1^  »  Q) 

->.00011  sin  (3  0  ->  D                                                            —0.0023  dn  V 

+0.0008  COS  2 1^ 

TlMi«  Itmis  tre  inoloded  in  Log.  A  uid  Log.  B,/t  G»  uid  Log.  f  ,  pag^i  249-267. 

• 

1 ' 
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table:  VI. 


TABLES  FOR  FINDING  THE  REDUCTIONS  OF  MEAN  TO  APPARENT 
RIGHT  ASCENSIONS  WHICH  DEPEND  ON  2<r  AND  d-T'. 

Hor.  Arg.  =  Star's  Right  Ascension. 


Arg. 

(2<r) 


d 
0.0 

0.5 

1.0 

1.5 

3.0 

3.5 
3.0 
3.5 
4.0 
4UK 

5.0 
5.5 
6.0 
6.5 
7.0 

7.5 
8.0 
8.5 
0.0 

out 

10.0 
10.5 
11.0 
11.5 
12.0 

13.5 
13.0 
13.5 
14.0 


Aa 


-.000 
03 
05 
08 
10 

11 
12 
12 
12 
11 

09 

07 

05 

-.002 

+.001 

04 
06 
0!) 
10 
12 

12 
12 
12 

10 
09 

06 

04 

+  001 

-.002 


A"«. 


Ob 


-.0059 
57 
53 
45 
36 

24 

-  11 
+  02 

15 
28 

39 

48 
54 
58 
59 

56 
51 
42 
32 
20 

+  07 

-  07 
20 
32 
42 

51 

56 

59 

-.0058 


12b 


lb 


-57 
59 
58 
53 
46 

36 

25 

-12 

+02 

15 

27 

39 

48 
54 
58 

59 
58 
51 
43 
33 

21 

+07 

-07 

20 

31 

43 

50 

56 

-59 


13b 


3b 


-51 
56 
58 
57 
52 

45 
36 
25 
-13 
00 

+14 
26 
37 
47 
53 

57 

58 
55 
50 
43 

32 
21 

+08 

-05 

18 

30 

41 

49 

-65 


14b 


3b 


-42 
50 
54 
57 
55 

52 
45 
37 
26 
14 

-01 

+12 

24 

36 

45 

52 
55 
57 
55 
50 

43 
33 
22 

+09 
-03 

16 

28 

39 

-47 


4h 


-29 
39 

47 

no 


15b 


55 

54 
51 
46 
37 
27 

15 

-02 

+10 

22 

33 

42 
49 
54 
55 
54 

50 
43 

:34 

23 
+11 

-01 
14 
26 

-36 


16b 


5b 

6i> 

7b 

-15 

-00 

+15 

26 

12 

+03 

37 

24 

-10 

45 

35 

22 

51 

43 

32 

54 

49 

42 

54 

53 

49 

51 

54 

52 

46 

52 

54 

39 

48 

53 

29 

40 

49 

18 

31 

42 

-05 

21 

:« 

+07 

-08 

23 

19 

+04 

-11 

30 

16 

+01 

39 

28 

14 

47 

37 

25 

52 

45 

36 

54 

51 

44 

53 

53 

50 

50 

53 

53 

44 

51 

54 

:)6 

45 

52 

25 

37 

47 

14 

27 

39 

+01 

16 

31 

-11 

+04 

19 

-23 

-08 

+07 

17b 

18b 

lOb 

14 

-01 

+11 

23 

34 

43 
50 
54 
55 
54 

49 

42 

32 

+22 


30b 


28 

16 

-03 

+09 

22 

33 
43 
50 
55 
57 

55 

52 

45 

+36 


8b 

Ob 

•10b 

+29 

+46 

+51 

18 

32 

44 

+05 

30 

34 

-07 

+07 

22 

19 

-06 

+09 

31 

18 

-04 

40 

30 

17 

48 

39 

29 

53 

48 

39 

55 

53 

48 

55 

56 

54 

51 

56 

57 

45 

53 

57 

36 

47 

55 

25 

39 

49 

31b 


41 

30 

18 

-05 

+08 

21 
32 
43 

50 
55 

58 

57 

53 

446 


lib 


33b 


+57 
52 
45 
35 
23 

+11 

-03 

16 

29 

40 

48 
55 
59 
59 
56 

50 
42 
31 
20 
-07 

407 
21 
33 
43 
51 

58 

59 

58 

+54 


13b 


33b 


+59 
57 
5;l 
45 
36 

24 

+11 

-02 

15 

28 

39 
48 
54 
58 
59 

56 
51 
42 
32 
20 

-07 

+07 

20 

32 

43 

51 

56 

59 

+58 


34b 


Arg. 

(2(() 


d 
0.0 

0.5 

1.0 

1.5 

3.0 

3.5 
3.0 
3.5 
4.0 
4.5 

5.0 
5.5 
6.0 
6.5 
7.0 

7.5 

8.0 
8.5 
0.0 
0.5 

10.0 
10.5 
11.0 
11.5 
13.0 

13.5 
13.0 
13.5 
14.0 


I 


< 


d 
0 

1 

3 
3 
4 

5 
6 

7 
8 
9 

10 
11 
13 
13 
14 


A' a 


+.000 
1 
2 
3 
3 

4 
4 
4 
4 
4 

3* 
2 
2 
1 

+.000 


-,-x 

A^"« 

1 

A'« 

A"'« 

Ob 

lb 

3b 

3b 

4b 

5b 

6b 

■ 

Ob 

lb 

3b 

3b 

4b 

5b 

6b 

13b 

lib 

+0 

10b 

+0 

Ob 

+0 

8b 

+0 

7b 
+0 

6b 

+0 

< 
d 

14 

13b 

lib 

-0 

10b 

9b 

8b 

7b 

6b 

.0000 

-.000 

.0000 

-0 

-1 

-1 

-1 

-1 

0 

1 

2 

3 

4 

4 

4 

15 

I 

0 

1 

2 

3 

3 

4 

4 

0 

2 

4 

6 

7 

8 

8 

16 

2 

0 

2 

4 

6 

8 

9 

!» 

0 

3 

6 

8 

10 

11 

11 

17 

3 

0 

3 

6 

9 

10 

12 

12 

0 

4 

7 

10 

12 

14 

14 

18 

3 

0 

4 

7 

10 

13 

14 

15 

0 

4 

8 

11 

14 

16 

16 

19 

0 

4 

8 

12 

14 

16 

17 

0 

5 

9 

13 

15 

17 

18 

30 

0 

5 

9 

13 

15 

17 

\t< 

0 

5 

9 

13 

16 

18 

18 

31 

0 

5 

9 

13 

15 

17 

18 

0 

4 

9 

12 

15 

17 

17 

33 

0 

4 

9 

12 

15 

17 

17 

0 

4 

8 

11 

14 

15 

16 

33 

0 

4 

8 

11 

13 

15 

15 

0 

3 

7 

10 

12 

\:\ 

14 

34 

3 

0 

3 

7 

9 

n 

13 

13 

0 

3 

5 

H 

9 

10 

U 

35 

2 

0 

3 

5 

7 

9 

10 

10 

0 

2 

4 

5 

6 

7 

7 

36 

1 

0 

2 

3 

4 

i> 

6 

.6 

0 

+1 

+2 

+2 

+3 

+3 

+:J 

37 

1 

0 

-1 

-I 

-2| 

-2 

-2 

-2 

.0000 

0 

13b 

0     -1 
14ii '  15i> 

-1 

16h 

-I 

17b 

-1  ; 

18b 

38 

-.(K)0 

.0000 

0 

13h 

+1      +1 

+2 

16b 

42 
17b 

+2 

13b 

1 

13b 

1411 

15b 

lfi»b 

34b 

33b  23b;31t> 

1 

30b   19b 

18b, 

1 

34b 

33b 

33b 

31b 

30b 

19b 

18b 

A"  a  and  A'"  ^  are  to  be  multiplied  by  tan  6  and  their  signs  changed  when  a  ^  12b. 
The  Arguments,  (2([ )  and  (([  — r')i  Are  given  in  Table  IV.  for  the  beginning  of  each  month. 
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table:  tii. 


i            TABLES  FOR  FINDING  THE  REDUCTIONS  OF  MEAN  TO  APPARENT          | 

;                            DECLINATIONS  WHICH  DEPEND  ON  2  d  AND  ([  -r'. 

Hor.  Arg.  =  Star's  Right  AscenBion. 

AFg.(8(() 

Ac5 

.  Arg.(2([)' 

1 

Ob 

lb 

^ 

3b 

4b 

3b 

6b 

»1» 

8b 

Ob 

10b 

lib 

13h 

d 
0^ 

-.00 

+!te 

JU 

♦3)6 

♦!68 

♦!(« 

♦%9 

♦!68 

♦!68 

♦.06 

♦:(w 

♦!62 

♦!6o 

d 
0.0 

0.9 

.02 

.00 

.02 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

.02 

0.3 

1.0 

.04 

-.01 

4-.01 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

1.0 

t*9 

.05 

.03 

-.01 

♦.01 

.03 

.05 

.07 

.08 

.09 

.08 

.08 

.07 

.05 

1.3 

^0 

.06 

.05 

.03 

-.01 

♦.01 

.03 

.05 

.07 

.08 

.08 

.08 

.08 

.06 

3.0 

1             «•» 

.07 

.06 

.05 

.03 

-.01 

♦.02 

.04 

.05 

.07 

.08 

.08 

.08 

.07 

3.3 

1             3.0 

.08 

.07 

.06 

.04 

.03 

.00 

♦.02 

.04 

.05 

.07 

.08 

.08 

.08 

3.0 

3.6 

.08 

.08 

.07 

.05 

.04 

-.02 

-.01 

♦.02 

.04 

.05 

.07 

.08 

.08 

3.3 

1             4.0 

.08 

.08 

.08 

.07 

.06 

.04 

.02 

.00 

♦.02 

.04 

.06 

.07 

.08 

4.0 

4.fi 

.07 

.08 

.08 

.08 

.08 

.06 

.05 

-.02 

.00 

♦.02 

.04 

.06 

.07 

4.3 

3.0 

.06 

.07 

.08 

.08 

.08 

.07 

.06 

.04 

-.02 

.00 

♦.02 

.04 

.06 

3.0 

3.3 

.05 

.06 

.08 

.08 

.09 

.08 

.07 

.06 

.04 

-.02 

.00 

.03 

.05 

3.3 

6.9 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

-.02 

♦.01 

.03 

6.0 

3.3 

-.01 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.05 

.03 

-.01 

♦.01 

6.3 

y.o 

4-.01 

-.02 

.04 

.06 

.07 

.08 

.09 

.09 

.08 

.07 

.05 

.03 

-01 

7.0 

7.3 

.02 

.00 

-.02 

.04 

.06 

.07 

.08 

.09 

.08 

.08 

.06 

.04 

.02 

7.3 

8.0 

.04 

♦  02 

.00 

-.02 

.04 

.06 

.08 

.08 

.09 

.08 

.07 

.06 

.04 

8.0 

8UI 

.06 

.04 

4-.01 

.00 

.03 

.05 

.06 

.08 

.08 

.08 

.08 

.07 

.06 

8.3 

0.0 

.07 

.05 

.03 

♦.01 

-.01 

.03 

.05 

.06 

.08 

.08 

.08 

.08 

.07 

0.0 

0.3 

.08 

.07 

.05 

.03 

♦.01 

-.01 

.03 

.05 

.06 

.07 

.08 

.08 

.08 

0.3 

10.0 

.08 

.08 

.06 

.05 

.03 

♦.01 

-.01 

.03 

.05 

.06 

.07 

.08 

.08 

10.0 

10.3 

.08 

.08 

.07 

.06 

.05 

.03 

♦.01* 

-.01 

.03 

.05 

.06 

.07 

.08 

10.3 

11.0 

.08 

.08 

.08 

.07 

.06 

.05 

.03 

♦.01 

-.01 

.03 

.05 

.07 

.06 

11.0 

11.3 

.07 

.08 

.08 

.08 

.07 

.06 

.05 

.03 

♦.01 

-.01 

.04 

.05 

.07 

11.3 

1S.O 

.06 

.07 

.08 

.08 

.08 

.08 

.06 

.05 

.03 

♦.01 

-.02 

.04 

.06 

13.0 

1S.3 

.04 

.06 

.07 

.08 

.09 

.08 

.06 

.06 

.05 

.02 

.00 

-.02 

.04 

13.3 

,         13.0 

4-02 

.05 

.06 

.08 

.09 

.09 

.08 

.08 

.06 

.04 

♦.02 

.00 

-.02 

13.0 

13,3 

.00 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

♦.02 

.00 

13.3 

14.0 

-.01 

4-.01 

4-.03 

♦.05 

♦.07 

♦.08 

♦.09 

♦.09 

♦.08 

♦.07 

♦.05 

♦.03 

♦.01 

14.0 

■ 

12b 

13b 

14b 

13b 

13b 

m 

18b 

tOb 

30b 

31b 

33b 

33b 

34b 

1 

!   9 

A'«J 

A'<J                                 1 

Oh 

Ih 

9b 

3b   '     4b 

3b         Ob 

• 

Oh 

lb 

3b 

3b 

4b 

3h 

6b 

•    < 

94J» 

33b 

23b 

91b  1  90b 

19b 

18b 

< 

34h 

33b 

93b 

Ji.w . 

31b 

30b 

lOh 

18b 

1           . 

4U.00 

4U.00 

4K.OO 

44(.00  ♦((.00 

4^1.00 

({.00 

Jjl  ^^ 

-11.00. 

41.00 

-ff.OO 

-K.OO 

loo 

tf.oo 

1 

.01 

.01 

.01 

.00      .00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

d 

.01 

.01 

.01 

.01       .01 

.00 

.00 

.01 

.01 

.01 

.01 

.01 

.00 

.00 

1          3 

.02 

.02 

.01 

.01      .01 

.00 

.00 

.02 

.02 

.02 

.01 

.01 

.00 

.00 

- 
* 

.02 

.02 

.02 

.01       .01 

.00 

.00 

18 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

.02 

.02 

.02 

.02  i     .01 

.01 

.00 

10 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

.03 

.03 

.02 

.02      .01 

.01 

.00 

20 

.03 

.03 

.02 

.02 

.01 

.01 

.00 

1          * 

.03 

.03 

.02 

.02:     .01 

.01 

.00 

31 

.03 

.03 

.02 

.02 

.01 

.01 

.00 

1         8 

.03 

.02 

.02 

.02      .01 

.01 

.00 

33 

.03 

.02 

.02 

.02 

.01 

.01 

.00 

.02 

.02 

.02 

.02      .01 

.01 

.00 

33 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

10 

.02 

.02 

.02 

.01  •     .01 

.00 

.00 

34 

.02 

.02 

.02 

.01 

.01 

.00 

.00, 

11 

.02 

.02 

.01 

.01  ,     .01 

.00 

.00 

33 

.01 

.01 

.01 

.01 

.01 

.00 

.00, 

13 

.01 

.01 

.01 

.01       .01 

.00 

.00 

36 

.01 

.01 

.01 

.01 

.00 

.00 

.00' 

13 

.01 

.00 

.00 

.00      .00 

.00 

•00 

37 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

14 

40.00 

40.00 

+0.00 

10b 

♦0.1 

f 

00  +0.00 

♦0.00 

0.00 

38     - 

-0.00  -0.00  ■ 

-0.00  . 

-0.00 

-0.00 

-0.00 
7b 

0.00 

J  2b 

lib 

)b         8b 

7h 

Ob 

13b 

lib 

10b 

Ob 

8b 

6ta 

lOb      13t» 

14b 

13b     10b 

17b 

18b 

13b 

13b 

14b 

13b 

16b 

17b 

18h    , 

Change  the  signs  of  £^6  and  ^'  6  when  a  is  found  at  the  bottom  of  the  Table 

• 

The  Arguments,  (2<[ )  and  {([ — V*),  are  given  in  Table  IV.  for  the  beginning  of  eaci 

ti  montli. 
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TABLE  VIII. 


LOGARITHMS  OF  SINES  AND  COSINES.     With  the  argumeniin  time. 

0 

\  sine  -f  ;  Id's  "*"^  —  >  ^^^  cosine  — ;  18'S  cosine  -|-  |  With  mintUes  in  left  hand  column. 

! 

.1 

.2 

.3 

.4 

.5 

.6 

•7            .8 

.9 

1"».0 

ra 

0 

•       •       • 

6.6398 

6.9408 

7.I169 

7.2419 

7.3388 

7.4180 

7.4849 

7^S429 
7.8951 

7-5941 

76398 

M 

f 

7.6398 

7.6812 

7.7190 

7-7538 

77859 

7.8159 

7-8439 

78703 

7.9186 
8.1022 

7.9408 
8.1 169 

58 

i5 

7.9408 

7.9620 

7.982^ 

8.0015 

8.0200 

8.0377 

8.0548 

8.0712 

8.0870 

57 

3 

8. 1 169 

8.1312 

8.1450 

8.1583 

8.1713 

8.1^39 

8.1961 

8.2080 

8.2196 

8.2309 

8.2419 

00 

4 

.2419 
.338^ 

.2526 

.2630 

•2733 

-2832 

.2930 

•^^o5 

•3  "9 

.3210 

•3300 

.3388 

M 

5 

•3474 

•3558 

.3641 

-3722 

.3S01 

.3880 

•3956 

.4032 

.4106 

4179 

54 

6 

8.41 79 

Sj\2SI 

84322 

84391 

8.4459 

8.4527 

8.4593 

.5206 

8.465S 

84723 
.5518 

84786 

84848 

53 

7 

.4848 

.4910 

.4971 

t& 

.5090 

.5148 

.5262 

.5374 
.5891 

.5428 

52 

M 

.5428 

.54S2 

•5535 

.5640 

.5691 

•5742 

-5792 

.5842 

•5939 

51 

0 

•5939 

•59S7 

.6035 

.6082 

.6128 

.6174 

.6220 

.6265 

.6309 

•6353 

50 

lO 

.6397 
8.6810 

.6440 

.6483 
8.6S89 

•6525 

.6567 

.6609 
8.7003 

.6650 

.6690 

•6731 
8.7115 

.6771 

40 

48    . 

11 

8.6850 

8.6927 

8.6965 

87041 

8.7078 

8.7152 

8.7188 

12 

.7188 

.7224 

.7260 

•7295 

.7667 

•7365 

.7400 

.7434 
.7763 
.8068 

•7468 

•7g°? 

•7535 

47 

13 

•7535 

•75^ 

.7602 

•7634 

.7099 

.773" 
.8039 

•7794 

.7S26 
.8127 

.8156 

46 

14 

•7«57 

'8185 

.7918 

.7949 

-7979 

.8009 

.8008 
^381 

45 

19 

.8156 

.8213 

.8242 

.8270 

.8298 

.8326 

•8354 

.8409 

.8436 

44 

16 

8.8436 

8.8463 

8.8490 

8.8516 

8.8543 

8.8569 

%1 

8.8621 

«:S 

8.8673 

8.8699 

43    ! 

17 

.8699 

.8724 

.8749 

.8775 

-8799 

.8824 

.8874 

.8922 

.89^6 
.9181 

42 

18 

.89^6 
.9181 

.8970 

-9994 

.9018 

.9042 

.9065 

.9089 

.9112 

•9135 

.9158 

41    1 

19 

.9203 

.9226 

.9249 

.9271 
.9489 

•9293 

.9315 

-9337 

•9359 

.9381 

.9403 

40 

20 

•9403 

.9425 

-9446 
8.9655 

.9467 
8.9676 

.9510 
8.9716 

•9531 

-9552 

•9573 

.9594 

.9614 

30 

21 

8.9614 

8.9635 

8.9696 

8.9736 

8.9756 

8.9776 

8.9796 

8.9816 

38 

22 

8.9816 

8.9835 

8.9855 

8.9874 

8.9S94 

8.9913 

8.9932 

8.9951 

8.9970 

9.0008 

37 

23 

9.0008 

9.0027 

9.0046 

9.0064 

9.0083 

9.0101 

9.0120 

9.0138    9.0156 

9.0174 

9.0192 

30 

24 

.0192 

.0210 

.0228 

.0246 

.0264 

.0282 

.0299 

.0488 

•0334 

•0352 

.0369 

35 

25 

.0369 

.0386 

.0403 

.  .0421 

.0438 

•0455 

.0472 

.0505 

'0522 

•0539 

34 

20 

9^o539 

9^0555 

9.0572 

9.0588 

9.0605 

9.0621 

9.0637 

9-0653 

9.0670 

9.0686 

9.0702 

33 

27 

.0702 

.07.0 

•0734 

.0750 

.0765 

.0781 

.0797 

.0812 

.0828 

.084} 
.0996 

.0859 

«».» 

*»** 

28 

.0859 

.0874 

.0890 

.0905 

.0920 

.0935 

.0951 

.0966 

.098: 

.1011 

31 

29 

.1011 

.1025 

.1040 
.1186 

.1055 

.1070 

.1084 

.1099 

.1114 

.1128 

.1143 

.1157 

30 

30 

.1157 

.1171 
9.1312 

.1200 

.1214 

.122S 

.1242 

.1257 
9.1395 

.1271 

.1285 
9.1422 

.1299 

20    : 
28 

31 

9.1299 

9.1326 

9.1340 

9.1368 

9.1381 

9.1409 

9.1436 

32 

.I43<3 

.1449 

.1462 

.1476 

.1502 

.1516 

.1529 

.1542 

.1^5 

.1568 

27 

33 

.1568 

.1581 

•1594 

.1607 

.1620 

.1633 

.1646 

.1659 
.1785 

.1672 

.1697 

20 

31 

.1697 

.1710 

.1722 

•1735 

•1747 

.I/UO 

.1772 

•1797 

.1810 

.1822 

25 

35 

.1822 

.1834 

.1847 

.1859 

.1871 

.1883 

.1895 

.1907 

.1919 

.193' 

•'943 

24    , 

30 

9-1943 

9^1955 

91967 

9.1979 

9.I99I 

9.2003 

9-2015 

9.2026 

9.2038 

9.2050 

9.2061 

23    . 

37 

.2061 

.2073 

2085 

.2096 

.2108 

.2119 

-2131 

.2142 

.2153 

.2165 

.2176 

22 

38 

.2176 

.2187 

.2199 

.2210 

.2221 

.2232 

•2243 

.2255 

.2266 

.2277 

.2288 

•^1 

30 

.2288 

.2299 

.2310 

.2321 

•2332 

.2343 

-2353 

.2364 

.2375 

.2386 

•2397 

!:o 

40 
41 

•2397 
9-2505 

.2407 

.2418 

.2429 
9^2534 

•2439 

9^2545 

•2450 

9-2555 

.2461 

.2471 

.2482 
9.2586 

.2492 
9.2596 

•2503 
9.2606 

JO    , 
18 

92513 

9.2524 

9.2565 

9.2576 

42 

.2606 

.201 7 

.2627 

•2637 

.2647 

.2057 

.2667 

.2677 

.2687 

•2697 

•H^l 

17 

43 

.2707 

£717- 

.2727 

.2737 

•2747 

•2757 

.2767 

•2777 

.2786 

.2796 

.2806 

10 

44 

.2806 

.2816 

.2825 

•2835 

•2845 

.2854 

.2864 

.2874 

.2883 
.2978 

.2893 

.2902 

15 

45 

.2902 

.2912 

.2921 

.2931 

.2940 

.2950 

.2959 

.2969 

.2987 

.2997 

14 

46 

9.2997 

9.3006 

9-3015 

9.3024 

9-3034 

9.3043 

9-3052 

9.3061 

9.3070 

9.3080 

9.3089 

13 

47 

.3089 

.3098 

•3>07 

.3116 

•3125 

•3«34 

•3143 

.3152 

.3161 

.3170 

.3*79 

12 

48 

-3«79 

.3188 

•3197 

.3205 

•3214 

-3223 

-3232 

•3241 

•3250 

.3258 

.3267 

11 

1    49 

•3237 

.3276 

.3284 

-3293 

.3302 

-33>o 

-33 » 9 

•3328 

•3336 

•3345 

•3353 
•3438 

10 

1    50 

•3353 
^•3438 

•3362 
9.3446 

.3370 

-3379 
9.3463 

.3387 

9-3471 

-3396 

.3404 

•3413 
9.3496 

•3421 
9.3504 

.3430 

0 

51 

9^3455 

9.3480    9.3488 1 

'935 '3 

9352X 

1 
8 

52 

•3521 

•3529 

.3537 

-3545 

•3554 

-3562 

-3570 

•3578 

.3586 

•3594 

.3602 

7 

53 

.3602 

.3610 

.3618 

.3626 

•3^34 

.3642 

.3050 

.3658 

.3666 

•3674 

.3682 

6 

54 

.3682 

.3690 

.3698 

-3705 

•3713 

.3721      .3729] 

•3737 

•3745 

•3752 

.3760 

5 

55 

.3760 

.3768 

•3775 

-3783 

•3791 

•3799 

.3806 

.3814 

.3822 

•3829 

•3837 

4 

50 

9.3837 

9.3844 

9-3852 

9-3859 

9.3867 

9^3875 

9.3882 

9.3890 

9^3897 

9^3905 

93912 

3 

'    57 

•^^i? 

.3920 

•3927 

•3934 

-3942 

•3949 

•3957 

.3964 

•3971 

•3979 

.3986 

2 

■    58 

.3986 

•3993 

.4001 

.4008 

.4015 

.4022 

4030 

4037 

4044 

4051 

.4059 

1 

'    59 

•4059 

.4066 

•  -4073 

.4080 

.4087 

4094 

.4102 

4109 

.4116 

4123 

4130 

0 

'    (JO 

9.4130 
1"'.0 

94137 
.9 

9.4144 

9.4151 

94158 
.0 

94165 

94172 

94L79_ 
.3 

94186 

9.4193 

9.4200 

■ 

1 

.S       '      .7 

1 

.5 

.4 

.2            .1            .0                  1 

WUi 

h  mintUcs  in  right  hand  column,  j  II''^  sine  4-  f  23'S  sine  —  ;  5^9  cosine  4~  f  17^  cosine  — 
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TABL.£  Till. 


LOGARITHMS  OF  SINES  AND  COSINES.  With  the  argument  m  time.        1 

•*»»^ 

1 

Bosioe  -f-;  IS**,  coaine  — ;  6^*  iine  + ;  IS***  sine  —  •  With  minutes  in  left  hand  column. 

.0 

.1 

.3 

^ 

.4 

.9 

.0 

.7 

•8 

.9 

l«.0 

0.0000 

99 

• 

aoocx) 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

aoooo 

i 

cxoooo 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

98 

a  ' 

O.O00O 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 
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URANUS,  1873-1876. 


1 

1 

CORRECTIONS 

TO  TBK 

^ 

MfERlCJJLN'  EFHEMERIS  M^D  JMUTICJIh  MMMMt\ 

Derived  from  Newcomb 

'8  Tables. 

WASHINGTON  MRAK  NOON. 
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14.8 

14.8 
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TABI^ES  FOR  FINDING  THE  LATITUDE  OP  A  PLACE  BY  ALTITUDES  OF 

POLARIS. 


BY  PROP.  J.  H.  C.  COPPIN,  U.  8.  N., 

SUrBBDrpEMDniT  OV  THB  AMIItXCAH  KPRSKBRIB  AHD  If AUTICAL  AfjfAWAg, 


tables  have  been  prepared  at  the  request  of  United  States  Engineers  and  othefs 
in  geographical  explorations.     The  formula,*  on  which  they  are  based,  is 

L  =  /I  —  ji  cos  <  +  Jp*  sin  I"  sin*  t  tan  h 

—  J  p'  sin*  1''  cos  t  sin*  <  4-  Jp*  sin^  1''  sin*  t  tan'  h; 

in  irhich  L  ssa  the  latitude  of  the  place,  and 

A  =s  the  true  altitude, 
ji  =  the  polar  distance,  and 
t   as  the  hour  angle  of  the  star. 

Tbble  A  contains  for  the  declination  8&*  4(K,  or  jio  =  T  2(y  «  480(y^  thefrst  correction^ 

Asa^Po  cos  i  —  i  j?^o  sin*  l'^  COB  t  sin*  ( : 
Argument,  the  hour  angle  of  the  star,  or  24^  »  the  hour  angle. 

Table  B  contains  the  second  correction^ 

B  «  ijp^o  sin  V  sin*  <  tan  A  +  4  p*o  sin'  V  sin* « tan'  *; 
Arguments,  the  true  altitude  of  the  star  and  the  hour  angle,  or  24^  » the  hour 
angle.    This  quantity  is  always  additive. 

Table  C  contains  the  third  correction^ 

C  =  J  (l^  -  l^o)  sin  V  sin*  £  tan  A  ; 
Arguments,  B  and  the  declination  of  the  star  from  88^  38'  to  88*"  40'*.    This  quan- 
tity 18  also  additive  when  the  declination  is  less  than  88^  4(y. 

Table  D  contains  the  fourth  correction, 

—  ( ji  —  jio)  cos  <  —  J  (p'  —  ji*o)  sin*  V  cos  t  sin*  /, 
Arguments,  A  and  the  declination  of  the  star  from  88°  38'  to  88""  4Xy.    This  quan- 
tity has  the  same  sign  as  A,  when  the  declination  is  less  than  88°  4(y. 

The  quantities  are  given  to  the  nearest  (y'.\  :  a  .  placed  af\er  some  of  them  indicates  a 
doubt  between  the  figure  given  and  the  next  highest,  or  Ihat  the  correct  value  is  (K'.Od 
greater  than  that  given.    Thus,  2f',l  •  indicates  the  actual  value  Zf'.lb. 

The  method  of  using  these  tables  is  as  follows  : 

Reduce  the  observed  altitude  of  the  star  to  the  true  altitude,  and  the*  noted  time  of  the 
obeervatioo  to  the  sideieal  time  of  the  place. 

Find  from  the  Almanac  the  apparent  right  ascension  and  declination  of  the  star  at  the 
time  of  obeervation.t 


*  Cbaovbitbt*!  Spherical  and  Practical  Aatronomy,  Vol.  I.,  p.  256. 

t  If  great  precision  is  aimed  at,  the  tables  in  the  Almanac  may  be  interpolated  for  the  hoar  angle  at 
the  prime  meridian;  «.  #.,  the  local  hoar  angle  -f*  the  longitude.  The  solar  date  with  which  to  enter 
will  be  one  day  laUr  than  the  day  of  obtervation  in  the  case  of  a  wttt  hour  angle,  which  added  to 
the  mean  time  of  cvlmination  gives  more  than  24'*  or  1<* ;  and  one  day  earlier  in  the  case  of  an  east  hour 
angle,  which  is  Dumerically  greater  than  the  mean  time  of  culmination.  In  the  American  Ephemeris 
the  m«an  time  of  ealmination  is  given  in  tenths  of  a  day. 
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LATITUDE  BY  ALTITUDES  OF  POLARIS. 

Subtracting  the  right  ascension  from  the  sidereal  time  will  give  the  starts  hour  angle 
west  or  +;  subtracting  the  sidereal  time  from  the  right  ascension  will  give  the  hour  angle 
etist  or  — .     If  more  than  12^,  subtract  it  from  24^  and  change  the  sign. 

1.  With  this  hour  angle  take  out  the  Jirst  correction^  -4,  from  Table  A,  giving  to  it  the 
sign  —  when  the  hour  angle  is  numerically  less  than  6^ ;  the  sign  +  when  the  hour  angle 
is  greater  than  6^. 

2.  With  the  hour  angle  and  altitude  take  out  the  second  correction^*  B,  from  Table  B. 
The  sign  of  this  correction  is  always  +. 

3.  With  B  and  the  declination  take  out  the  third  correction^  C,  from  Table  C,  giving  it 
the  sign  -|-. 

4.  With  il  and  the  declination  take  out  the  fourth  correction^  D,  from  Table  D,  giving 
it  the  same  sign  as  that  of  A^  the  first  correction. 

5.  Combine  these  corrections  with  the  true  altitude  according  to  their  signs :  the  result 
is  the  latitude  of  the  place  of  observation. 

When  great  precision  is  required  it  will  be  necessary  to  take  out  the  Jirst  and  second 
corrections  for  each  observation  separately  ;  otherwise,  unless  the  intervals  are  great,  the 
mean  of  the  times  may  be  used.  The  means  of  these  two  corrections  may  always  be  used 
for  finding  the  third  and  fourth  corrections ;  and  these  four  quantities  may  be  combined 
with  the  mean  of  the  altitudes. 

If  the  nearest  W  suffices  for  each  correction,  they  may  be  taken  out  with  the  nearest 
arguments  without  interpolation ;  and  all  but  the  first  may  be  thus  taken  out  when  a  pre- 
cision of  3'^  is  required. 

If  a  precision  of  1'  is  sufficient  for  each  correction,  as  is  ordinarily  the  case  at  sea,  an 
hour  angle  within  3™  will  suffice  for  Table  A;  Tables  C  and  D  may  be  neglected,  and 
Table  B  used  only  when  the  altitude  exceeds  47^. 

JBzamp^.— 1877,  Juoe  7,  1^  16"°  35*  A.  M.,  mean  time,  in  longitude  30<>  West  of  Wmshington,  sop 

pose  the  corrected  altitude  of  Polaris  to  be  47^  IS'  25",  required  the  latitude  of  the  place. 

h   m     ■ 
Local  astronomical  mean  time  June  6,  13  16  35.0 

p.  326             Sidereal  time  at  mean  noon  of  June  6,  5  0  51.0 

App*z,  Table  III,  corresponding  to  13b  \Qax  35t,  4.  2  10.9 

»*               "                    "            to  the  long. -f2i>0«0«,  +  19-7 

Local  sidereal  time,  18  19  66.6 

p.  264             Potaris,    App't  Dec.  +  88<>  39^  7''.4.    App*t  R.  A.  1  13    3J 

Hour  angle,            -f  17  6  53.4 

(Hour  angle  at  Washington,  —  A^  53<n)  or          —    6  53    6.6 

The  right  ascension  and  declination  are  interpolated  hack  4b53n>s=0d.2  from  these  given  lor  Jans  6£ 
or  forward  19b7™&s0<i.8  irom  these  given  for  June  5.8. 

Corrected  altitude,  47  18  2o!o 

Table  A,  correspond! ug  to  the  hour  angle,  ^  &=s  ..}.        18  22.6 

««      B,  "  <«       altitude  and  hour  angle,  B  ^  +  57.3 

•  '«      C,  ««  «(       declination  and  £,  C  =  +  1.3 

««      D,  •«  •«       declination  and  Ay  D »  -|-  13.1 

Latitude,  +  ^  37  58.3 

*  If  the  altitude  is  greater  than  60^,  this  correction  may  be  (bund  by  taking  that  fbr  45^  tad  nalt> 
pljring  it  by  the  tangent  of  the  altitude ;  adding,  if  desirable,  the  second  term  in  the  expression  for  B% 
▼is:  4- 0".0076 sin^ t tan* A. 
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TABL.E  A. 


FOR  HNDING  THE  LATITUDE  OP  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

jff  Bs  1  j<  CerreUum.    Argomeot,  the  9tar*s  hour  angle,  (or  24i>  —  the  tftir^a  hour  angle.) 
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TABLE  B. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

B  SI  <Ae  2<{  eorreetum.    Tliie  correction  is  alwajra  oiWltM. 
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FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 
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